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F in the judgement of the Commission, best serve to carry out 
the policy" that "the public lands of the United States 
shall be (a) retained and managed or (b) disposed of, all 
in a manner to provide the maximum benefit for the general 
Pubcon 


This study draws upon the specific subject matter de- 
veloped elsewhere in the PLLRC study program, It attempts 
to draw these materials together and to provide a broad 
analysis of the historical use of the public lands, the 
likely future trends in the potential production from them 
and the possible effects of alternative government policies 
affecting levels of output or use of these lands for sup- 
plying those commodities producible on the public lands. 


The study report on "Projections of the Consumption of 
Commodities Producible on the Public Lands of the United 
States," prepared for the PLLRC by Robert R. Nathan Associ- 
ates, Inc., is used where possible as a source of estimates 





1/pup. L. No. 88-606, 78 Stat. 982, Amended Pub. L: 


90-213, 81 Stat. 660, 43 U.S.C. 88 1391-1400 (1968 Suppl.) 
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of future national demands. The individual commodity studies 
prepared for the Commission and other published and unpub- 
lished reports provide the source of information about the 
relationships between national demand and the role of the 
public lands as a source of supply. 


scope 


Commodities and Uses 
The commodities and uses considered are: (1) agricul- 


tural crops and forage; (2) game and sport fish; (3) outdoor 
recreation; (4) timber; (5) water; (6) energy fuel minerals; 
and (7) nonfuel minerals. Another category of uses--public 
land occupancy uses for rights-of-way, governmental uses, 
residential, municipal and other uses of the spatial values 
of public lands--is not discussed. The PLLRC study of use 
and occupancy of Federal lands was not available when this 
report was prepared. 


Federal Lands 


The public lands of concern are lands defined by Sec- 
tion 10 of Public Law 88-606 and other Federal lands which 
have characteristics similar to, or are managed in conjunc— 
tion with Section 10 land. Section 10 lands are defined as: 
(1) the public domain; (2) reservations created from the 
public domain (except Indian reservations); (3) withdrawn 
or reserved lands; (4) outstanding interests of the United 
States in lands patented, conveyed in fee or otherwise, 
under the public land laws; (5) national forests; (6) wild- 
life refuges and ranges; and (7) the submerged lands of the 
outer continental shelf. 


Projections of Future Consumption Requirements 


The purpose of reviewing projections of national demands 
or consumption requirements for the commodities discussed in 
this report is to determine the direction and the magnitude 
of future trends in the relative importance of the public 
lands asa source of commodity supply. In some instances, 
the measures of relative change are derived from highly 
quantified projections of individual commodities. In others, 
‘qualitative assessments of the implications of past trends 
is the only information available for projecting future 
trends. 
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The demand projections. reviewed are not the only projec- 
tions available; and they may not be what some analysts con- 
sider as the best projections available. . However, the pro- 
jections provided serve the purpose of indicating future 
trends. Other available projections generally do not differ 
radically enough from those used to indicate that the de- 
rived broad relative trends of interest are in error. 


Projections of Likely Output 
rom P ic Lands 
The projections of likely future output from public 
lands are not statements of what will be or of what must be 
supplied from public lands. They are estimates of what is 
likely to be produced from public lands in the future, 
based upon extrapolations of what was produced from or con- 


sumed on these lands in the past, tempered by qualitative 
judgments of the impact of differing future conditions. 


For several of the commodities considered, future pro- 
duction from public lands will be determined almost exclu- 
sively by prevailing economic conditions. In these cases, 

a qualitative discussion of possible future public land out- 
put is provided. Quantitative projections of output based 
on past production data alone would be nothing more than 
outright guesses and, therefore, are not provided. 


Public Lands as a Future Cotmmodi ty Supply Source 


Each of the seven classes of commodities producible on 
public lands is the subject of a separate chapter of this 
report. Historical production trends and projections of 
national output and likely output from the public lands in 
1980 and 2000 are summarized below. 


Agricultural Crops and Forage 


'In 1964, 922: million of the 1,900 million acres of land 
in the 48° conterminous states were devoted to the production 
of agricultural crops and livestock grazing. Land use was 
nearly equally divided between agriculture and grazing. Ag- 
riculture accounts for 2€ percent of the 1,900 million acres, 
grazing accounts for 23 percent, Including Alaska and 
Hawaii, 41 percent of the land area of the United States is 
used for agricultural: production or grazing. 


Federally owned lands are not a significant factor 
in agricultural production. For a hypothetical year during 
the period 1956-1968, 3,726 intensive 
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agriculture permits were issued for 596,680 acres of Western 
public land by. Federal agencies. In contrast, Federally 
owned lands have been an historically important source of 
grazing forage for domestic livestock. Seventy-three percent 
of the public land in the West is used for livestock grazing 
during some part of the year. In 1947, 19 percent of the 
animal unit months (AUM's) of forage required to sustain the 
West's grazing livestock population was represented by the 
AUM's permitted on public lands. By 1966, only 12 percent 
of total Western forage requirements were supplied by pub- 
lic lands. : 


Projections of total land requirements for agriculture 
and forage and the probable future role of the Federal 
lands indicate that major deviations from the historical 
trends are not likely. Except in highly localized areas, 
there will be little pressure on the Federal lands for in- 
tensive agricultural uses by the year 2000. Only 2.2 mil- 
lion acres of uncropped arable Federal land in the West are 
currently suitable for intensive agriculture. The costs of 
developing these lands for production would be substantially 
higher than the costs of developing private lands or the 
costs of bringing back into production the approximately 61 
million acres that have been diverted from crop production 
through government programs. Large acreages of Western 
public lands will continue to be used for livestock forage, 
but their relative importance to the grazing industry will 
decline. If past trends continue, less than 7 percent of 
the AUM's required by Western livestock will be obtained 
‘from Federal lands in the year 2000. 


Fish and Wildlife Resources 


The principal role of the Federal lands in the area of 
fish and wildlife is one of providing habitat. By develop- 
ing and protecting the natural environment needed to sustain 
fish and wildlife, Federal land-managing agencies provide a 
service to two broad and overlapping classes of clientele-- 
consumptive users and appreciative users. The consumptive- 
user group is composed mainly of sport fishermen and hunters. 
Appreciative users include bird watchers, wildlife photog- 
raphers and others concerned with the welfare of fish and 
game simply because they are part of the natural environment. 


In the 11 Western States and the 9 Eastern States where 
there are substantial acreages of Federal land, Federal 
lands provide habitat for between 40 and 48 percent of the 
big game animal population. Of the 316 million acres of 
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public land providing big game habitat, only 7 percent is 
closed to hunting. In the 11 Western States, an additional 


‘17 million acres are technically open to hunters, but are 


made practically inaccessible by fences or adjacent private 
landowners who deny free access to recreationists. Approxi- 
mately 8 percent of all the game and 35 percent of the big 
game harvested in the United States is taken on Federal 
land. ; 


Federal ownership accounts for 45 percent of the cold 
and warm water fish habitat on the West Coast, 71 percent 
in the Mountain States and 15 percent in the Eastern States. 
Only five percent of the fishing waters on Federal lands are 
closed to fishermen, primarily for purposes of military se- 
curity and protection for nesting waterfowl. 


Projections of numbers of fishing- and hunting-license 
holders indicate that there will: be 1.4 times as many hunters 
and 2.8 times as many fishermen in the United States in 2000 
as there were in 1965. Participation in birdwatching and 
other wildlife-oriented recreation is expected to increase 
by 1.3 times over current participation. Demand for wild- 
life to observe and hunt and fishing waters to fish will 
increase accordingly. 


What impact these trends will have on Federal lands is 
unknown. The only reasonable conclusion that can be drawn 
from available data is that pressures on Federal and state 
lands will increase at no less of a rate and probably ata 
greater rate than on private lands. How much of the burden 
will be assumed by Federal, as opposed to state agency 
lands, is a matter of public policy yet to be decided. For 
hunting at least, the current comparatively light harvest 
relative to game population on Federal lands indicates the 
ability of Federal lands to absorb additional hunting 
pressure. 


Outdoor Recreation 


There is no way to clearly and precisely relate outdoor recreation. 
activity on the public lands to that on private lands. The 
Outdoor Recreation Resources Review Commission (ORRRC) esti- 
mated 4,3 billion occasions of participation in summertime 
outdoor recreation activities in 1960. Some 566 million 
recreation visits were reported by public agencies to ORRRC 
in 1960; and, since most visits involve several recreational 
activities, it may be deduced that a large portion of the 
total participation in outdoor recreation occurs on public 
lands. In turn, about 40 to 50 percent of the volume of 
outdoor recreation supplied by all categories of public 
lands is supplied by Federal lands. 
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To some extent, the features attracting outdoor recre- 
ation activity on the Federal lands are different from those 
available on lands held by state and local agencies and pri- 
vate enterprises. Some 360 million acres of Federal lands 
are classed by the managing agencies as suitable for recrea- 
tion; nearly 5 million acres of water surface areas are in- 
Cluded. The Federal lands have most of the large expanses 
of space desired for many recreation activities and the at- 
tractive natural settings. They include 12 million acres 
of outstanding natural areas, 45 million acres of primitive 
areas, and many of the spectacular land, water, and engin- 
eering features prized by recreationists. . As a consequence, 
the demand for outdoor recreation on the Federal lands has 
built up somewhat independently of the demand for outdoor 
recreation elsewhere. Despite the concentration of the 
Federal lands in the West and in areas removed from the great 
population centers, the rate of increase in recreational 
visits to the Federal lands has exceeded the overall rate of 
increase in recreational activity. 


The historical record of recreational visits from 1948 
to 1967 to national parks, other Park Service areas, the 
national forests, and wildlife refuges shows a compound an- 
nual rate of increase in excess of 10 percent. National 
forests, with 11.8 percent, have the highest rate of increase. 


The projection from 1965 to 2000 for these four cate- 
gories of Federal lands indicates a 465-percent increase in 
recreational visits (291 million to 1,548 million). Large 
as the absolute increase is, it reflects a 4.9 percent an- 
nual rate of increase, in comparison with the historical 
rate of more than 10 percent. Realism in the 465-percent 
projected increase depends on a number of factors indepen- 
dent of the assumptions behind the projections: (1) the 
ability of the state lands to absorb an 880-percent pro- 
jected increase in outdoor recreation, since any degree of 
failure here will tend to shift some demand to the Federal 
lands; (2) the ability of the Federal agencies to shift in- 
creased recreational activity as congestion builds up in 
preferred areas, to less preferred areas; (3) adequate in- 
vestment by the Federal government in facilities and manage- 
ment needed to accommodate the projected volumes of recrea- 
tional use; and (4) as land use conflicts develop, the com- 
mitment which Federal agencies will be willing to make to 
recreational usé in view of major commitments to other re- 
source demands. 


Timber Products 


United States timber production, in’ roundwood equiva- 
lents, moved from 10.8 billion cubic feet in 1947 to 11.8 
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billion in 1968, a nine percent increase. Net imports in- 
creased from 9 percent of consumption in 1947 to 14 percent 
in 1950; since then it has held steady at about 13 percent. 
The trend in consumption is similar to that in production 
since net imports did not vary sufficiently to affect gen- 
eral production-consumption relationships. 


Assuming that net imports will remain relatively stable 
at 12 percent of consumption, overall timber production is 
projected (medium-level estimate) to increase from 11.8 
billion cubic feet in 1968 to 17.1 billion in 1980 and 21 
billion in 2000. Sawlog production is projected slightly 
downward, but veneer logs and pulpwood are projected up- 
ward (110 and 260 percent, respectively). 


Federal lands contain 22 percent of the nation's 510 
million acres of commercial forest, and state and local pub- 
lic.lands account for 6 percent of the total.- The Forest 
Service administers 96.8 million acres, or 85 percent of the 
total Federal commercial forest. The Bureau of Land Manage-— 
ment administers a major share of the remaining Federal com- 
mercial forest. 


The 298 billion cubic feet of timber volume on all pub- 
lic forests represents 42 percent of the nation's timber 
inventory. Sawtimber volume, estimated at 2,525 billion 
board feet, is 56 percent publicly owned. - About 80 percent 
of the publicly owned timber--both total growing stock and 
Ssawtimber--is in the national forests. Most of the remain- 
ing Federal timber volume is on Bureau of Land Management 
lands. 


Timber cut on Federal lands increased from 0.9 billion 
cubie-feet in, 1947 to 22:7 billdon in 1968s"the cates of in— 
crease were similar for the Forest Service (which accounted 
for nearly 90 percent of the Federal cut throughout 1947- 
1968) and the Bureau of Land Management. Since United States 
timber production increased 9 percent over the same time pe- 
riod, the Federal share of the total increased substantially 
--from 8 percent in 1947 to 23 percent in 1968. 


If projected timber requirements in 1980 and 2000 are 
to be met, greatly increased yields will be required from 
Federal lands. Assuming production in the year 2000 of 6 
billion cubic feet from industry lands (more than twice 
present levels), 8 billion cubic feet from private non-indus- 
trial lands (a 33 percent increase, contrasted with a 25 
percentudeciinesfrome1947 tomi968) Sandel oe bil lone cubic 
feet from state and local public lands (nearly twice present 
levels) still leaves a minimum 5.5 billion cubic feet for 
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the Federal lands to supply if projected timber require-— 
ments are to be met. 


The Federal lands will eventually sustain an annual 
harvest of 4 billion cubic feet under present levels of 
Management, providing no further reservations of commercial 
forest land occur. Intensified timber management, extended 
to all Federal lands where at least a 6 percent rate of re- 
turn on expenditures can be expected, would raise the sus- 
tainable annual’ harvest’ above 5.5 billion cubie feet... if 
the assumed production levels on. non-Federal lands cannot 
be met, the Federal share will need to increase to meet pro- 
jected consumption. If intensified timber management can 
be extended to all Federal lands where economically justi- 
fied at 4 percent, the annual harvest from Federal lands can 
be raised to 7.6 billion cubic feet. 


Water 


Water is the only commodity discussed in this report 
that is produced from virtually every acre of Federal land. 
This commodity is also unique in that its consumption on 
Federal lands can and does affect the amount of water that 
is available for use on non-Federal lands. 


The long-term average annual water yield from Federal 
lands in the 11 Western States averages close to 62 percent 
of the 363 million acre-feet of water yielded from all 
lands. Forest Service and National Park Service lands are 
the major source of this yield, providing 54 percent of the 
total water yield in the Western States. In every Western 
State, public lands contribute more than haif of the total 
water supply. Nearly 92 percent of the western population 
is currently dependent in some way upon water from Federal 
land. 


Approximately 99 percent of the water produced from 
public lands is available for use on non-Federal lands. In 
1967, natural and artificial consumptive water uses on Fed- 
eral lands accounted for only 1 percent of the yield from 
these lands. Fish and Wildlife Service water uses account 
for 80 percent of all the water consumed on Federal land. 


In 1965, water withdrawn for use from Western stream 
and ground sources totaled one-third of the average annual 
water yield in the West's eight water resource regions. 
Water consumption averaged 50 percent and ranged from 36 to 
62 percent of withdrawals. Irrigation uses accounted for 
92 percent of the water consumed in the West's eight water 
resource regions, compared with 50 percent for the rest of 
the nation. 
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Water Resource Council projections of water require-—. 
ments show that the long-term average annual water yield in 
the West will exceed water withdrawals by 2.7 times in 1980 
and by 1.5 times in 2000. Total consumptive use will in- 
crease by 32 percent by 1980 and by 62 percent by 2000. Es- 
timated consumptive use on Federal lands in 2000 represents 
slightly more than 1 percent of the annual runoff from 
Federal lands. 


The projections show that current regional water defi- 
cits will continue into the future, but these can continue 
to be met by importing water from the Upper Colorado region. 


Local water shortages may require more intensive watershed 


Management on some Federal lands. In some areas, land uses 
that damage or destroy watershed values may have to be modi- 
fied or prohibited. 


Energy Fuel Minerals 


Between 1947 and 1965, United States consumption of 
power generated from fossil fuels, hydroelectric and nuclear 
sources has increased at an average rate of 3.0 percent per 
year. The fossil fuels--petroleum, natural gas and coal-- 
have been the major input source of energy production. In 
1947, fossil fuels accounted for 99.1 percent and hydro- 
electric power 0.9 percent of the energy supplied. By 1965, 
fossil fuel sources accounted for 98.7 percent, hydroelectric 
power 1.2 percent, and nuclear sources 0.1 percent of the 
total energy production. 


Consumption of power is projected to increase from 54 
quadrillion BTU's in 1965 to 91 quadrillion in 1980 and to 
155 gquadrillion in 2000. To supply future power require- 
ments, fossil fuels are expected to be the input source of 
86 percent of the BTU's consumed in 1980 and 82 percent in 
2000. Hydroelectric power and nuclear power will provide 
13 percent of the power required in 1980 and 18 percent in 
2000. 


The principal energy fuel resources owned by the United 
States government are crude petroleum (oil), natural gas (gas), 
oil shale, and geothermal steam. In 1947, the output-of Fed- 
eral lands leased for mineral production accounted for 4.9 
percent of the petroleum produced in the United States, 3.2 
percent of the natural gas liquids, 2.5 percent of the nat- 
ural gas, and 1.3 percent of the bituminus coal. By 1967, 
these percentages had risen to 14.6 percent for petroleum, 

2,9 percent.forinatural gas Liquids, 13.2 percent for natu— 
ral gas, and 1.6 percent for bituminus coal. 
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Production by outer continental shelf (OCS) lease- 
holders has been responsible for the: largest part of the 
increasing importance of oil and gas from Federal lands. 

OCS petroleum production as a percent of total United States 
production increased from 0.9 percent in 1954 to 8.0 percent 
in 1967, while on-shore production increased from Ae0 sper 
cent to 6.6 percent. Gas production from the OCS has risen 
from 0.3 percent to 6.6 percent of national production, 
while on-shore leaseholder production increased from 2.2 
percent to 6.6 percent. 


If past growth rates continue into the future, the 
Federal lands will continue to be a major source of the gas 
and oil produced in the United States. However, just how 
much production will actually come from Federal lands is 
not known. The importance of leased Federal lands as a 
source of energy fuel will be dependent upon the extent of 
future discoveries and proof of reserves that will occur 
on Federal lands and the costs of production from these re- 
serves relative to costs of production from non-Federal 
lands. Neither of these items has been projected in this report. 


Bituminous coal production on Federal lands, both in 
absolute amount and as a percent of total United States pro- 
duction, is expected to increase only moderately in the 
future. Production of oil shale from the shale oil reserves 
owned by the government is not’ expected for technological | 
reasons before 1980. Economic conditions will determine the 
amount, if any, of shale oil produced by the year 2000, although 
the Department of Interior has developed specific unpublished 
projections showing 350 million barrels of shale oil production 
by the year 2000. 

Nonfuel Minerals 

Or purposes of discussion, nonfuel minerals produced 
from public lands are broadly divided into minerals consumed 
primarily in world fertilizer markets and other selected 
minerals and metals. Minerals used in fertilizers include 
phosphates, potassium, sodium and sulfur. The metals and 
other minerals reviewed are iron and steel, copper, lead, 
magnesium, mercury, nickel, molybdenum, tungsten, vanadium, 
diatomite, and sand and gravel. : 


The relative shares of production accounted for by out- 
put from Federal lands is reviewed for only a selected group 
of minerals. These are the minerals that are leased under 
the Mineral Leasing Act (phosphates, potassium, sodium and 
sulphur), Outer Continental Shelf Act (sulfur), and the Ac- 
quired Lands Leasing Act (copper and lead in the Eastern. 
United States), or sold under the "Common Varieties" Act 
(stone, gravel and similar materials). 
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The remaining nine minerals and copper and lead in the 
West are “locatables" and are not produced on public lands 
per se. Most of the metalliferous minerals discovered on 
public land are acquired by private parties by location 
under the provisions of the Mining Laws of L872.c2Produc= 
tion from mining claims and patented public land is not 
considered as Federal production, but rather as production 
from private lands. In addition to the metals, suLfuxceis 
also produced from both patented and nonpatented mining 
claims. 


All of the phosphate rock production from the leased 
public domain comes from leaseholders in Idaho and Montana. 
Approximately 6 percent of the total United States output 
of phosphate came from these lands in 1967, up from about 2 
percent in 1947. Some phosphate is also produced from 
leased acquired Federal land in Florida, but the output 
represents a negligible factor in national production. 


Potash produced principally from leased public domain 
in New Mexico plus a small amount of production in California 
has accounted for between 75 and 95 percent of national do- 
mestic production since 1960. How much of this production 
enters the nation's markets is not known, 


Sulfur production from outer continental shelf leases 
began in 1960. By 1966, production from OCS leases accounted 
for 17 percent of total national output. Sodium production 
from the public domain accounted for about 8 percent of na- 
tional production in 1947, but has declined in importance to 
less than half of one percent in 1967. 


Lead and copper have been produced since 1961 and 1966, 
respectively, by leaseholders of acquired Federal land in 
Missouri. Production of both of these metals has consist-— 
ently represented less than half of one percent of national 
production. 


Sand and gravel production from acquired lands has been 
erratic, but it has risen from 4,000 tons in 1950 to a rec- 
ord high of 5 million tons in 1967. Sand, gravel and other 
industrial and construction materials occurring on Federal 
lands are also disposed of under the provisions of the Min- 
eral Disposal Act of 1947, as amended by the "Common Vari- 
eties" Act of 1955. Under the provisions of this act, 
$93,600 worth of industrial materials were sold by contract 
in 1968; an additional $1.7 million worth of these materials 
was given to Federal agencies and nonprofit organizations 
through 323 free-use permits. All free-use permits and 
sales were in the 11 Western States. 
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The role of the Federal lands as a future supply source. 
of leasable and locatable minerals is uncertain. Although 
approximately half of the mineral lands in production today | 
are known to have been acquired under the Mining Laws, there 
are no historical data-on the Production of locatables to 
indicate the relative importance of Federal lands as a 
source of metal and locatable mineral Production. For the 
leasable minerals, it is expected that Federal land will 
continue to grow in importance as a source of phosphate 
rock, potash and sulfur, However, it is impossible to pro- 
ject the relative shares of production that will come from 
Federal lands because of the largely unknown nature of the 
mineral resources and their characteristics on these lands. 


Policy Implications of the Demand Projection 


The policy questions raised by the projections given 
above concern what the entire set of projections may imply 
in relation to the possible effects of alternative govern- 
ment policies affecting levels of output for individual com- 
modities. This aspect of government policy is distinct from 
policy questions regarding the production of individual com-— 
modities, questions as to whether actual production of the 
projected future demands will be in the public interest, and 
the desirability of attainment of the projected output level 
for one commodity over another when future conflicts in use . 
appear probable. Alternatives to current government policy 
relating to specific commodity areas are discussed in the 
commodity studies prepared for the Public Land Law Review 
Commission. Defining the public interest would require de- 
tailed knowledge of the economic impact of alternative levels 
of output of individual commodities upon different segments 
of the United States economy and a precise identification of 
those interests that are to be served by public land manage- 
ment. Both of these items are subjects of other studies 
being undertaken by the PLLRC. 


The previously developed projections of commodity re- 
quirements from all lands and the likely future role of the 
public Lands as) a supplier of these commodities are summa— 
rized in Table 1. For purposes of comparison, the projec 
tions are shown as indexes of projected output with current 
production or use equal to an index value of 100.: 


For wildlife habitat, energy fuel minerals and nonfuel 
minerals, available data did not permit meaningful projec- 
tions for the public lands as distinct from all lands. The 
projection indexes shown for public land production of these 
commodities given in. Table 1 are enclosed in parentheses to 
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Table 1.--Indexes of Medium Level Projections fe} 
- Future Requirements for the Likely Output from 
the Federal Lands for Selected Goods and Services, 
1980 and 2000 











(Current index value is 100)2/ 
ota utpu rom 

Item eee ees Federal Land 
Agricultural cropjand=" 100 100 oe oe 
Livestock forage& 131 183 i/ ot 
Wildlife habitatd/, 128 173 (128) a 
Outdoor recreation= 160 241 242 

Timbert/ 145 178 165 204 
Waterg/ 132 162 130 as 
Energy fuel mineralsh/ 152 242 (152) aoe 
Nonfuel mineralsi/ UGE) 336 (ba) 





2/ the year used to represent "current" production varies 
by commodity from 1965 to 1968. 


2/ cropland requirements in the 1l Western States. 


S/animal unit months of forage required by domestic 
livestock in 11 Western States assuming that national forage 
requirements will increase at:a compound rate of 1.8 percent 
per year from 1966 to 2000. 


S/ expected increases in hunting license sale in the 11 
Western States. The indexes for 1980 and 2000 fishing license 
sales in the West are 167 and 325, respectively. 


£/participation in major outdoor recreation activities. 
For Federal lands, recreation visits to national parks, : 
other Park Service areas, the national forests and wildlife 
refuges. 


t/ vimber products production. Indexes of production on 
Federal land assume that these lands will supply 26 percent 
of national output. . 


2/tndexes for "total requirements" are water consumption 
in the eight water resource regions in the West; for "Federal 
land," data for water withdrawals in the same water resource 
regions. 

h/BTU's of power to be produced from oil, gas and coal. 


i/Tons of phosphate rock, potash and sulphur needed for 
domestic consumption or export. 


j/iIndex numbers in parentheses are identical to those 
given in the "total requirements" column. Federal lands are 
expected to be an increasingly important source of wildlife 
habitat and minerals, but sufficient data are not available 
to. provide indicators of how total future demands will be 
allocated between Federal and all other lands. 


indicate that they are identical to the projections of pro- 
duction from all lands and are not directly comparable with 
other items in the public land columns. The use of total 
requirement projections for public land output is not meant 
to imply that the public lands will continue to supply the 
same percentage share of output as they currently provide. 
Public lands are expected to become an increasingly impor- 
tant source of wildlife habitat and minerals, but the mag- 
nitude of the change in relative importance is not identi- 
fiable. 


The major policy implication of the projections sum- 
marized in Table 1 is that conflicts between alternative 
uses of public lands will intensify. The most likely sources 
of major conflict center around the production of water, out- 
door recreation opportunities, timber and minerals. Produc-— 
tion of these commodities from public lands is expected to 
be from 2.0 to 4.6 times as great in 2000 as they are now. 
In some respects, each of these uses is or will be incom- 
patible with other uses and will require policy decisions 
to establish priority of use. Attainment of the projected - 
level of output for any one of these commodities could re- 
quire some withdrawal of public land for exclusive produc-— 
tion, as it is probably impossible to meet all-of the-pro-— 
jections under current policy and land use patterns. If 
these withdrawals are large, the production of other com- 
modities at the projected levels will require sufficient 
funds to undertake intensification of management activities 
over and above those required just to meet the projected 
output levels. 


The projected 465-percent increase in outdoor recrea- 
tion by 2000 refers to recreational visits to national parks, 
other Park Service areas, and the national forests and wild- 
life refuges. Recreational use of other Federal lands was 
not specifically considered, but it may be expected to in- 
crease proportionately. This projection is nearly twice the 
projected level of nationwide participation in outdoor rec- 
reation activities but substantially lower than the pro- 
jected increase of 880 percent in outdoor recreation on state 
lands. To provide for the projected increase in use ina 
manner that will not reduce the recreational attractiveness 
of these Federal areas because of visitor congestion, a large 
portion of the projected increase in visits must be accom- 
modated on areas. not currently used for recreation purposes. 
If the projected 465-percent increase in outdoor recreation 
on public land is to be realized, large investments in new 
facilities will be required to accommodate more intensive rec- 
reation and conflicts with other land uses will have to be re- 
solved. Resolution of the conflicts may mean less water, timber, 
forage or other resources than could be produced under specific 
management for a particular use. But it may also mean that less 
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supplied that requires extensive land areas, particularly 
the dedication of additional land to designated primitive 
and wilderness areas which require the exclusion of other 
land uses. 


The year 2000 projections for timber indicate that the 
public lands will become increasingly important as a source 
of timber. Probable demands on public lands will require a 
204-percent increase in public land timber production, as 
compared with a 178-percent increase for all ownership 
sources. The projected increase for public lands is a 
physically attainable level of production if no further res- 
ervations of commercial timber land for recreation and 
other purposes occur. Adequate funds and personnel will 
also have to be available to permit the intensification of 
timber management required to provide this level of output. 
Should further withdrawals of commercial forest land or 
other timber cutting restrictions be made to meet require- 
ments for recreation, watershed or other purposes, the- need 
for intensive management on remaining lands will increase 
further, as will Federal agency budget requirements, ifa 
204-percent increase is to be achieved. 


As shown by Table 1, water withdrawals in the West's 
eight water resource regions are expected to increase by 
1.3 times by 1980 and by 2.4 times by 2000. Since Federal 
lands in the West supply close to 62 percent of the water 
yielded from all lands, the pressure on these lands for 
water production will increase proportionately. Although 
the long-term water yield in the West is expected to exceed 
withdrawals by 1.5 times in the year 2000, local shortages 
will continue. The local shortages may require more inten- 
sive watershed management on Federal lands. In some areas, 
land uses that damage or destroy watershed values may have 
to be curtailed or prohibited if, again, the projected level 
of output from Federal lands is to be met. 


The role of the Federal lands as a future supply source 
of energy and nonfuel minerals is uncertain. Increasing na- 
tional requirements would indicate that in the year 2000 
2.4 times as much fuel mineral production and 3.6 times as 
much nonfuel mineral production will occur on public lands 
as occurs now, assuming no change in the relative importance 
of public lands as a supply source. Under the existing laws 
affecting the exploitation of minerals on public land, min- 
eral interests are afforded favorable treatment compared 
with other users and potential users of Federal lands. A 
continuation of the policies prescribed by these laws would 
indicate that if the proper economic conditions exist for 
mineral production from public lands, needed production 
would be forthcoming. However, the magnitude of the 
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projections of uses of Federal land for recreational oppor- 
tunities, timber and water production, and the growing na- 
tional concern with the quality of environment may prove to 
be incompatible with mineral production on some areas of 
public land. Given these pressures, public policy may dic- 
tate that more Federal land be withdrawn from mineral ex- 
ploitation than is now possible through lease or mining 
entry. If this occurs, the potential for mineral produc-— 
tion from leased and patented Federal land could decrease, 
simply because there will be less public land available for 
exploitation by mining and mineral interests. 


Major new conflicts are not expected to arise from the 
future use of the public lands for intensive agriculture 
and livestock forage production. Future use of public land 
for agriculture is expected to remain constant and the rela- 
tive importance of public lands as a source of livestock 
forage will decline. Similarly, future demand for use of 
the Federal lands as wildlife habitat is not expected to 
have particularly significant nationwide effects on other 
uses of public lands. With adequate funding of wildlife 
programs, wildlife habitat maintenance can be complementary 
with the production of other goods and services. 


In addition to the potential conflicts noted above, the 
future disposal or use of public lands for occupancy uses 
could have a significant impact upon the realization of the 
commodity projections. Occupancy uses encompass such uses 
of the spatial values of public lands as rights-of-way, 
governmental, residential, commercial and similar uses. Al- 
though these uses were not specifically covered in this study, 
they are expected to increase, and are likely to have higher 
social, economic, or political value than many other future 
uses of public lands. Future occupancy uses of Federal lands 
will, therefore, place additional constraints upon attainment 
of the projected levels of output from Federal lands for the 
seven commodity areas considered. 


CHAPTER I 
INTRODUCTION 


The Public Land Law Review Commission, established by 
the Act of September 19, 1964,1/ has the statutory respon- 


sibility to: (1) "study existing statutes and regulations 
governing the retention, management, and disposition of the 
public lands"; (2) "review the policies and practices of 


the Federal agencies charged with administrative jurisdic- 
tion over such lands insofar as such policies and practices 
relate to the retention, management, and disposition of 
these lands"; and (3) "compile data necessary to understand 
and determine the various demands on the public lands which 
now exist and which are likely to exist in the foreseeable 
futures! : 


This is one of a series of studies designed to provide 
a basis for carrying out the statutory directive that the 
Commission recommend to the President and the Congress "such 
modifications in existing laws, regulations, policies, and 
practices as will, in the judgement of the Commission, best 
serve to carry out the policy" that "the public lands of the 
United States shall be (a) retained and managed or (b) dis- 
posed of, all in a manner to provide the maximum benefit 
for the general public." 


The future potential use of the public lands is a cen- 
tral focus of the entire study program. This study draws 
upon the specific subject matter developed elsewhere in the 
PLLRC study program. It attempts to draw these materials 
together and to provide a broad analysis of the historical 


‘use of the public lands, the likely future trends in the 


potential production from them and the alternative oppor- 
tunities of these lands to contribute to the national supply 
of those commodities producible on the public lands. 


The study report on Projections of the Consumption of 
Commodities Producible on e Public Lands of e Unite 


States, prepared for the PLURC by Robert R. Nathan Associates, 





i 
2/ pup. L. No. 88-606, 78 Stat. 982, amended Pub. L. 


90-213, 81 Stat. 660, 43 U.S.C. 88 1391-1400 (1968 Supp. ). 


Inc., is used where possible as a source of estimates of 
future national demands. The individual commodity studies 
prepared for the Commission and other published and unpub- 
lished reports provide the source of information about the 
relationships between national demand and the role of the 
public lands as a source of supply. 


Objectives 


The objective of this study is to analyze and discuss 
the probable future demands on the public lands as a source 
of supply of various commodities and the possible effects 
of alternative government policies affecting levels of out- 
put or use of the public lands for supplying these commod- 
ities. Four subsidiary objectives are to: 


(1) Assemble information on the actual past commodity 
output of the public lands nationally, and where 
feasible, by region and state. 


(2) Assemble information on the total national supply 
(net domestic production plus imports) of each 
commodity for the period 1947-1968 and identify 
the relative role of the public lands in meeting 
national supply. 


(3) Assemble information relating to the probable 
future output potential of public lands based on 
productivity and inventory estimates now available. 


(4) Compare the Nathan Report projections of future 
aggregate consumption levels with other available 
projections, including the basic assumptions used 
np eactl. 


Scope of the Study 


Commodities and Uses 


The commodities and uses covered in this study are: 
(1) agricultural crops and forage; (2) game and sport fish; 
(3) outdoor recreation; (4) timber; (5) water; (6) energy 
fuel minerals; and (7) nonfuel minerals. A separate chap- 
ter is devoted to each of these areas. 


The completed PLLRC commodity reports for outdoor rec 
‘reation and nonfuel minerals were not available at the time 
this report was prepared. Those portions of these studies 
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that were available were used in the analysis. The com— 
pleted commodity studies may contain more information about 
the past and future role of likely Federal lands as a sup-— 
ply source of outdoor recreation and non-fuel minerals than 
is indicated by the respective analyses provided in this 


report. 


Occupancy uses of Federal lands were also scheduled 
for discussion, but this commodity area has been omitted 
because of the unavailability of the PLLRC study of use and 
occupandy of Federal lands. Occupancy uses encompass a 
variety of uses of the spatial values of the public lands. 
These include. power line, pipe line, and highway rights-of- 
way; Federal military and nonmilitary, and state and local 
government uses; and residential, commercial, industrial 
and municipal uses. The future disposal or use of public 
lands by permit, license, lease or other formal document 
for occupancy uses could have a significant impact upon the 
realization of the projections of the likely role of the 
public lands as a supply source for the seven commodities 
discussed in this report. Occupancy uses are likely to in- 
crease in the future, and to have higher social, economic 
or political values than many other future uses of Federal 
land. Future occupancy uses of Federal lands may, therefore, 
place significant constraints upon attainment of the pro- 
jected levels of output from Federal lands for the seven 
commodity areas considered. 


Federal Lands 


The Federally owned lands of concern in this report are 
the lands defined by Section 10 of Public Law 88-606 and 
other Federal lands which have characteristics similar to, 
or are managed in conjunction with Section 10 lands. The 
lands defined by Section 10 of Public Law 88-606 are: (a) 
the public domain of the United States; (b) reservations, 
other than Indian reservations, created from the public 
domain; (c) lands permanently or temporarily withdrawn, re—- 
served, or withheld from private appropriation and disposal 
under the public land laws, including the mining laws; (d) 
outstanding interests of the United States in lands patented, 
conveyed in fee or otherwise, under the public land laws; 
(e) national forests; (f) wildlife refuges and ranges, and 
(g) the disposition or restriction on disposition of the ~ 
mineral resources in lands defined by appropriate statute, 
treaty, or judicial determination as being under the con- 
trol of the United States in the outer continental shelf. 
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Concepts of Supply and Demand 





Unless otherwise noted, the terms "supply" and: "demand" 
are used in this study in a conventional non-economic sense. 
When referring to the past or present, "supply" is the amount 
of a good or service that has been or is available for sup- 
pliers for use or consumption. Historical or current “de- 
mand" is the quantity of a good or service that has been or 
is used, enjoyed or consumed by consumers. These defini- 
tions ignore the impact of costs and prices to the extent 
that costs of production and price of commodities consumed 
or used is not explicitly considered. 


The same definitional format is followed when discuss-— 
ing the future. An estimate of future supply is an esti- 
mate of the quantity of a good or service that will be 
physically available from supplies for consumption or use 
in the future. Future demand is defined as the amount of 
a commodity that will be consumed by consumers at some spe- 
cified date. Two assumptions are implicit in these defini- 
tions. Future supply (availability) estimates are made under 
the assumption that when there is a cost associated with the 
production of a commodity, consumers will be willing to bear 
these costs, either as individual costs or as social costs. 
Estimates of future demand (requirements) are made with the 
assumption that adequate supplies of required commodities 
are available at prices that consumers individually or as 
a society are willing to pay. 


Projections of Future Consumption Requirements 


The purpose: of reviewing projections of future national 
demands or consumption requirements for the commodities dis- 
cussed in this report is to determine the direction ‘and the 
magnitude of future trends in the relative importance of the 
public lands as a source of commodity supply. In some in- 
stances, the measures of relative change are derived from 
highly quantified projections of individual commodities. In 
others, qualitative assessment of the implications of past 
trends is the only information available for projecting 
future trends. 


Most of the demand projections provided are for aggre- 
gations of individual products or services, and pertain to 
either national or regional markets. Projections of indi- 
vidual commodities and for localized areas are provided only 
when such projections were considered in the commodity re- 
ports prepared in other studies undertaken by the Public 
Land. Law Review Commission. 
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The demand projections reviewed are not the only pro- 
jections available, and they may not be what some analysts 
consider as the best projections available. However, the 
projections provided serve the purpose of indicating future 
trends. Other available projections generally do not dif- 
fer radically enough from those used to indicate that the 
derived broad relative trends of interest are in error. 


Projections of "Demands*"t on the Public Lands 


The projections of probable future demands on public 
lands presented in the report are not predictions. That is, 
they are not statements of what will be or of what must be 
supplied from public lands. They are simply estimates of 
what is likely to be required from public lands in the fu- 
ture, based upon extrapolations of what was produced from 
or consumed on these lands in the past, tempered by quali- 
tative or quantitative judgments of the impact Of differing 
future conditions. 


The actual future role of the public lands as a source 
of commodity supply will be determined by complex, interre- 
lated sets of institutional and economic factors. The prin- 
cipal institutional factor is future public land Management 
policy affecting the use of public lands for the production 
of various commodities and the conditions under which these 
commodities will be made available to consumers. The pro- 
jections of the likely future output from public lands as- 
sume that there will be no significant changes in public 
policy other than those shown to be occurring by historical 
trends. To assume otherwise would require knowledge of the 
recommendations that will be made by the Public Land Law 
Review Commission and of the policy changing legislation 
that will be enacted by Congress in response to’ these recom- 
mendations. However, an effort has been made to note when 
the data examined indicate that a continuation of current 
land management policy will be inadequate, given potential 
future uses of public lands. Specifically, when projection 
data indicate that two or more likely future uses of public 
Pandsewidie be aneeconmrice, sthusm1s) noLreds 


As is the case now, economic conditions rather than 
public policy will determine the actual future consumption 
of commodities produced on public lands. Future public land 
policy will determine only the amounts and conditions under 
which various commodities will be made available to prospec- 
tive consumers. The actual level of consumption will be de- 
termined by the amounts and prices of these commodities that 
are available from both Federal and non-Federal lands, and 
by prevailing economic demand conditions. 


The future economic conditions that will determine 
output from public lands are as undefinable as future pol- 
icy. In fact, there is even less information available 
about the possible ‘nature of future economic conditions 
than there is about future institutional factors. Past 
public land management policy can be documented from his- 
torical records. The strictly economic supply and demand 
factors that have been responsible for past consumption of 
products: available from public lands have not been precisely 
identified and therefore cannot be projected. 


For several of the commodities considered in this re- 
port, it is shown that future production from public lands 
will be determined almost exclusively by prevailing eco- 
nomic conditions. In these cases, a qualitative discussion 
of possible future public land output is provided. Quanti- 
tative projections of requirements based on past production 
data alone would be nothing more than outright guesses and 
therefore are not provided. 


CHAPTER II 
AGRICULTURE AND FORAGE 


The use of land for the production of agricultural 
crops and for grazing in the United States has been rela- 
tively constant since 1920. In 1964, 921 million of the 
1,900 million acres of land in the 48 conterminous states 
were devoted to these uses. Land use was nearly equally: 
divided between agriculture and grazing; agriculture ac- 
counted for 26 percent, grazing 23 percent. Including 
Alaska and Hawaii, 41 percent of the 2,266 million acres of,, 
total land area is devoted to agriculture and grazing (10).= 


Federally owned lands. are not a sig- 
nificant factor in total agricultural production. Less than 
a million acres of Federal land is leased for intensive ag- 
riculture. In contrast, however, public lands have been an 
historically important source of grazing forage for domestic 
livestock, particularly in the 11 Western States. 


Projection of total land requirements and the probable 
future role of the Federal lands indicate that major devia- 
tions from these trends are not likely. As documented in 
the following discussion, there will be relatively little 
pressure on the public lands for intensive agricultural uses 
by the year 2000. Large acreages of these lands will con- 
tinue to be used for livestock forage in the ll Western 
States, but their importance to the grazing industry will 
decline. 


Agriculture 


United States Production 
Trends and Land Use 


Over the last two decades, the food and fiber require- 
ments for domestic use and export have increased considerably. 
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1/pigures in brackets refer to the Literature Cited at 
the end of each chapter. 








At the same time, the use of cropland for crop production 
has declined. Between 1950 and 1968, total United States 
population increased by 32 percent. Per capita food con- 
sumption has also increased, resulting in a 36 percent in- 
crease in total food consumption since 1950. During this 
same time period, the amount of cropland used for crops 
declined by 10 percent (Table 1). This decline in land use 
has occurred despite a significant increase in the amount 
of cropland harvested for export, as shown by the following 
data (10): 


WSS) 1967 
(Million acres) 
Total United States cropland harvested 340 308 
Cropland harvested for export 47 71 
Net domestic harvest 293 D230 


The explanation of these trends is the increased effi- 
ciency of United States agriculture and imports. The 10 per- 
cent decline in the amount of cropland used for crops since 
1950 has been coupled with a 52 percent increase in crop pro- 
duction per acre, resulting in a 42 percent net increase in 
agricultural output. These trends are illustrated in Table l. 


Although the United States is a net exporter of agri- 
cultural products, agricultural imports help to reduce the 
Pressure upon domestic lands for production. In 1967, the 
United States exported $6.4 billion and imported $4.5 bil- 
lion worth of agricultural products. Forty percent of the 
value of imports was represented by products not commercially 
produced domestically, such as rubber, coffee, and bananas. 
Commodities commercially produced in the United States repre- 
sent 60 percent of the value of imports (9). Thus, in terms 
of products commercially produced in the United States, net 
exports amount to $2.7 billion worth of goods. 


The above-noted decline in the acreage of cropland used 
for crops is partially a result of economic forces Operating 
in the agricultural economy. Government diversion programs, 
however, have been the principal cause of the decline of 
producing acres. In 1965, there were 56 million acres of 
cropland that were idle or in cover crops (6). MThis is more 
than two-and-a-half times the acreage of idle cropland that 
existed in 1950. 


The impact of government diversion programs is shown in 
Table 2. As‘of 1966, the last year for which data are 
available, 60.6 million acres of land were diverted from 
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Table 1.--Trends in Population and Crop and Livestock 
Production, United States, 1950-1968 
(Index Numbers) 











Item | ~ 1950 1955 1960 1965 1968 
a 
Population. 100 109 aya?) 128 P32 
Farm output 100 al WES) 133 142 
Livestock production 100 112 116 126 134 
Crop production 100 108 a Pak WAS) 137 
Crop production per acre 100 108 130 145 ninsy 
Cropland used for crops 100 100 Shs) 89 90 
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Source: (6). 


Table 2.--Land Diverted from Crop Production by Government 
Production or Conservation Programs, 1956-1966 
(Million acres) 
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Conser- 
Acreage Feed land land Total 
Year Reserve pbabeg is Grainy  )°2*. CO8EON Convers Adjust-— a/ 
eserve : = 
sion ments 
1956 Dee je,e. 1.4 eee Dot fs AICI eee oes 13.6 
YOST 21.4 6.4 ca aiongm Mdtene coe coe dee 
1958 Thiae TRS) eee astelt welere cee Gur etal 
TSS: seca PIONS cee Ritcs, tac cee Sec Rees. 
1960 ose 28.7 eee weeds Pens) ae ose stro PES Uf 
1961 cee 28.5 252 Soo One coe ste 5367 
1962 oes Pais) 28.2 Olea iy aretene coe here 64.7 
1963 crsisn eer cae 3 24.5 i ote oe 8bh/ On eee 56. 
1964 cise 17.4 Bends Sie ik 0.55, Og . On 55.65 
1965 ores 14.0 34.8 7.2 1,.0— 0.4 coe 57.4 
1966 Mowe eahoeS 32.0 8.2 4.7 0.4 20) 60.6 
a/ 


Total diverted including acreage devoted to substi- 
tute crops. ; . P 


b/ 


=—'Not required to be put to conserving uses. 


Source: (8). 





agricultural production under government programs. The 
majority of the government withdrawn land has not been put 
into uses which would preclude their being brought back 
into production in the future. : 


Land Needed for Agriculture 
In 1950 and 2000 


The amount of land needed for food and fiber produc-— 
tion in-the United States in 1980 and 2000 will be deter- 
mined by: (1) future population, (2) per capita consump-— 
tion, (3) livestock feed requirements, (4) imports. and ex- 
ports, and (5) crop yields per acre. 


The implication of projections of these factors for 
agriculture have been the subject of recent studies by 
Robert R. Nathan Associates (5), South Dakota State Univer- 
sity (6), and Earl 0. Heady and Leo V. Mayer (3). The Nathan 
and South Dakota State University projections were developed 
under contracts with the Public Land Law Review Commission. 
The study by Heady and Mayer, originally prepared for the 
National Advisory Commission on Food and Fiber, provides the 
1980 projections cited in the South Dakota report. 


Heady and Mayer's projections of 1980 agricultural land 
needs and South Dakota's projections for the year 2000 are 
given below. For purposes of comparison, projections of 
land needs for agriculture made by Hans Landsberg and gthers 
(4) for Resources for the Future (RFF) are also given.— 
Because the Nathan Associates' projections of domestic and 
export consumption needs are in terms of consumption re- 
quirements rather than in terms of acreage requirements, 
these projections are not considered in this report. 


Cropland needs, 1980 


Heady and Mayer's study of 1980 cropland needs is based 
on an expected population of 243.4 million, estimates of per | 
capita consumption, livestock feed requirements, expected 
exports, and crop yields per acre. Projections of cropland 
needs were derived for seven major crops under seven possible 





2/ RFF projection assumptions about future population, 
yields, exports and other factors differ somewhat from the 
basic assumptions underlying the Heady and Mayer and South 
Dakota projections. Differences in these basic assumptions 
prohibit absolute comparisons of final projections. 
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market situations. For each crop, the maximum cropland 
available in the future was assumed to be equal to the maxi- 
mum acreages that have been harvested in the past. This 
maximum acreage was defined as the sum of lands actually 
harvested in 1965 and associated available but idle crop- 
land. For all seven crops, it is assumed that no more than 
251.2 million acres will be available in 1980. 


The seven crops considered were wheat, soybeans, cotton, 
and the four principal feéd grains--corn, oats, barley and 
. grain sorghum. Lands devoted to tame hay, fruits, vege- 
tables, nuts and other minor crops were not considered. The 
exclusion of these crops is considered not to significantly 
affect the results of the analysis. 


The seven market conditions analyzed include four "free 
market" and three "controlled market" programs that incor- 
porate hypothetical but feasible export programs. For both 
the free and the controlled market conditions, several pos- 
sible export policies are considered. 


Projections of acreage needs for anticipated 1980 pro- 
jection of wheat, feed grains, soybeans, and cotton under 
each of the market plans and associated export policies are 
given in Table 3. Assuming that 251.2 million acres will 
be available for the projection.of these crops in 1980, 
Heady and Mayer concluded that the only market condition ~ 
that would absorb this acreage would be the unrealistic 
condition of no market controls and the dumping of exports. 
The remaining three free market conditions would leave be- 
tween 19 and 31 percent, or 48.0 and 78.4 million acres of 
the available 251.2 million acres idle. Under the three 
controlled market programs, the extent of idle lands ranges 
from 38.0 to 71.3 million acres, representing between 15 and 
28 percent of the available acreage. 


The possible use of idle cropland for pasture and minor 
crops was also considered by Heady and Mayer. They con- 
cluded that even given anticipated use of idle land for pas- 
ture, between 37 and 39 million acres of idle cropland would 
“remain. The 251.2 million acres of available cropland for 
the seven major crops used in the analysis does not include 
croplands harvested for vegetables, fruits and nuts. In 
1967, harvest of these crops covered 6.6 million acres. 

Even if one assumes that by 1980 this acreage were to triple 
and that future cropland needs would be obtained from the 

56 million acres of idie cropland that could be used for the 
production of the seven major crops, there would still be 
substantial acreages of idle land. 


The Landsberg et al RFF projections for 1980 are sur- 
prisingly close to those made by Heady and Mayer. The RFF 


Smead 
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Table 3.--Major Crops and Idle Land, United States, 1965, wit 
Projections for 1980 under Seven Market Situations? 
(Million Acres) 


Fe ase a a 
Feed Soy- Idle 

Market Plan Wheat Grains. Beans Cotton hand 

a es ea ee ee 


Present Plan, 1965 Ane S970 34.6 136 5650 


"Pree Markets," 1980 


A. Cotton acreage controls; ; 
exports at 1965 level 59, 38 PANS) 10.0 78.4 
B. Cotton acreage controls; 
exports at 1950-65 trend 69.4 Sha) 4205 IS 47.0 


C. No controls; exports 
at 1950-65 trend : 200 Bile, 42.6 B53 48.0 


D. No controls; export 
dumping ; 88.7 94.4 58.6 357 0.0 


Controlled Markets, 1980 


E, Feed-grain program 
exports at 1950-65 trend Gero SI) 52 43.1 hak’) 45.6 


F. Acreage quotas; exports 
at 1950-65 trend 6352 96.4 42.2 ihe S 38.0 


G. Acreage quotas; com— 
mercial exports only 42.2 D337 9358 IO), Tikes 


eS I ET 


a/ Assumes 251.2 million acres are used for these crops. Feed 
grains include corn, oats, barley, and sorghum, Hay and minor 
crops omitted. : 


Source: Heady and Mayer (3), Tables 7, 11, 15, 19, 23, 27, and 
BA 


projections are based on substantially lower estimates of 
future yields per acre and per capita consumption, but on 
population estimate that is 1.7 million higher. Based 
on the similarity of findings, these and other differences 
apparently are somewhat compensating. RFF projects 1980 
acreage. requirements for wheat, feed grains, soybeans and 
cotton to total 196 million acres. Minor crops and cropland 
pasture use are expected to require an additional 112 mil- 
lion acres, leaving an estimated total of 72 million acres 
either in fallow, idle or crop failure, or excess cropland. 
The estimated 72 million acres of nonproducing cropland are 
based on an assumption that the total cropland available in 
1980 will be equal to 470 million acres, the average of 
cropland available in 1950 and 1954. By 1964, the acreage 
of available cropland declined to 440 million acres. Using 
the 1964 estimates of.cropland acreages of 440 million acres 
as that which will be available in 1980 and the RFF estimates 
of 1980 land needs, the total area of nonproducing croplands 
is 42 million acres. 


Cropland Needs, 2000 


The South Dakota report gives only brief attention to 
land needs for intensive agriculture in 2000. The conven- 
tional approach of estimating total future food and fiber 
requirements, exports, yields and the like was abandoned in 
favor of a simpler approach. Starting from the base of an 
anticipated population increase of 73 percent by 2000 
(Bureau of Census medium-high projection), a general assess- 
ment was made of the adequacy of current agricultural land 
resource to support this population. Land resource data were 
obtained from the 1958 National Inventory of Soil and Water 
Conservation Needs, as summarized in Table 4. 


Based on the data presented in Table 4, the authors of 
the South Dakota report concluded that the United States 
will have little trouble meeting the agricultural land needs 
in the year 2990. They reason that since only about 300 
million acres=’ of the 638 million acres of nonfederal land 
suitable for regular crop production are actually in use, 
the acreage of cropland regularly harvested could be in- 
creased by 112 percent. Thus, even if the future yields on 
these additional lands were considerably below the current 
national average yields, there would be ample production to 
meet future needs. If the need should arise, an additional 
169 million acres of available cropland suitable for inter- 
mittent agricultural production could also be brought into 
production. : 





a 


— This figure apparently excludes crop failures. and 
cultivated summer fallow. 
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Table 4.--Non-Federal, Non-Urban Lands Suitable Or Crop 
Production in the United States, 19582 
(Million Acres) 











SS ee 








ee === = ———————————— 
Lands Suitable for Crop Production 
Present Use 


Regular Use Intermittent Use Total 





Cropland 373 49 422 
‘Pasture and range IES) 54 167 
Forest and woodland 2'5 58 183 
Other uses 26 8 : 34 
Total 638 196 807 





a/ Includes Hawaii and Alaska. 


Source: United States Department of Agriculture, National 
Inventory of Soil and Water Conservation Needs, 
Soil Conservation Service, 1958, as published in 
Food and Fiber for the Future (p. 245), and cited 
in : : : 


vw 


2 ‘ . 


The 1963 RFF projections of acreage requirements for 
2000 are more definitive. The population estimate used by 
RFF for 2000 is 331 million. ‘his is 23 million higher 
than the 1967 Series P-25 Census Bureau medium-high (Series 
C) projection of 308 million CS a ene © estimates that 436 
million acres will be needed for crops by 2000. An additional 
40 million is assumed to be needed for fallow and crop fail- 
ures. Thus, if the 440 million acres of land devoted to 
agriculture in 1964 are all that will be available in 2000, 
there will be an apparent deficit of 36 million acres. How-_ 
ever, as shown in Table 4, there are 638 million acres of 
non-Federal lands suitable for regular agricultural use. 
Subtracting the 440 million acres that are currently in use, 
leaves a total of 198 million acres that can be brought into 
production if market conditions warrant such use. Moreover, 
as indicated earlier, RFF's 1963 estimates of crop yields 
per acre are considerably below crop yield predictions de- 
veloped by Heady and Mayer. Increased crop yields will 
reduce the future acreage requirement. 


Potential Use of Federal Lands for Intensive Agriculture 


Federal land managing agencies are not directly engaged 
in the production of agricultural crops other than grazing 
forage.4/ Government lands that are used for intensive 
agriculture are brought into production by private opera- 
tors under permit or lease from Federal agencies. 


In the 17 Western states, 371.3 million acres or 32 
percent of the total land area is Federally owned. Of this 
area, 38.4 million acres are estimated as being potentially 
suitable for intensive agriculture. This acreage is dis- 
tributed among the following three classes of suitability: 


Class Description Million Acres 
A Dry land--suitable for production 2.0 
B Irrigable--water potentially 
available hos 
‘ce Irrigable--water not legally or 
physically available 35.2 
Total 38.4 





4/ an exception is the small amount of land under inten- 
sive cultivation by the Bureau of Sport Fisheries and Wild- 
life for wildlife forage production. 


A summary of the Federal agencies administering these lands 
is given in Table 5. The location of these lands by state 
is shown by Table 6. 


Historical Use of Federal Lands in the West 


Annual data describing the historical use of Western 
Federal lands for intensive agriculture are not available. 
However, data compiled for the PLLRC by South Dakota Uni- 
versity for a hypothetical year during the period 1957-1968, 
shows that 596,680 acres of Federal land were used annually 
for intensive agriculture under permit. The number of per-— 
mits and associated annual rent are shown in Table 7. Data 
were not available to permit an accurate breakdown of per- 
mits by agency for the hypothetical year. 


Problems encountered during attempts to quantify agri- 
cultural use illustrate the relatively minor role of agricul- 
tural production as a use of Federal lands. The acreage 
under permit or lease during the hypothetical year referred 
to above represents less than two-tenths of one percent of 
the total Federal land and only 30 percent of Federal land 
currently estimated as suitable for agricultural production 
in the West. 


: The explanation of these low-use levels is found in the 
history of Federal land disposal policies and the land man- 
agement objectives of the controlling agencies. Nearly all 
of the Western lands suitable for intensive agriculture have 
been transferred to non-Federal owners through various land 
grants and other land disposal programs. Moreover, much of 
the suitable land remaining in Federal ownership is in small, 
isolated, and often irregular tracts in mountainous and 
other relatively inaccessible areas. 


: Agriculture use permits are issued only when such action 
will contribute to the principal objectives of the managing 
agencies. This has been clearly shown by the review of 
regulations presented in the South Dakota report on the 
"Federal Land Laws and Policies Relating to Intensive Agri- 


culture." As shown in Table 5, the following four agencies 
account for 97 percent of the total Federal lands currently 
suitable for intensive agriculture (Class A lands): Bureau 


of Land Management, Forest Service, Bureau of Sport Fisheries, 
and the Department of Defense, including the Corps of Engin- 
eers. Each of these agencies leases lands only when such 
action is consistent with the achievement of their management 
objectives. None has as an objective the production of dgri- 
cultural crops. 


Table 5.--Federal Public Lands Estimated Suitable for Dry- 
land or Irrigated Crop Production in 17 Western 


States, by Agency, 1968 
(Millions of Acres) 


Total Federal Lands--Arable= 


Federal Dryland Trrig. Trrig. 


Agency 

Lands (Class (Class (Class 
A) Baye! = Cipc/ 
Bureau of Land Management 174.9 0.6 Os 5) 28.4 
Forest Service SEAS Sse 0.8 Oo OL 
Bureau of Reclamation 9.0 a/ 0.4 0.4 
National Park Service 12/9 ‘d/ a/ 0.7 

Bureau of Sport Fish- 
eries and Wildlife 6.5 0.1 Ome On 
Department of Defense 17.4 Clas) 0.1 4.6 
Corps of Engineers Sek Oe d/ d/ 

AY? eene eae Paes 


Agency Not Determined 


Total Acres 371.3 2.0 dre S)Siesk: 
National Grasslands and 
Land Uril ization 
6.2 0.5 Oia 0.5 


Projects £& 
a/ As reported by agencies. 


b/ Deemed irrigable with water physically and legally 
available. 


c/ Deemed irrigable but water not now physically or 
legally available. 


a/ Indicates less than 50,000 acres. 


e/ National Grasslands and Land Utilization Projects 
are administered by the Bureau of Land Management and the 
Forest Service. These acres are included in their figures. 


Source: (6). 
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--Estimated Acres of Land Suitable for Farming as Reported by Seven 


Table 6. 


Federal Agencies in 17 Western States, 1968 








Irrigable 
(Water Not 
Available) 


(Water 
Available) 


Irrigable 


Dryland 


ae/ 


Federal 
Land 
Reporte 


Land 
Owned2/ 


Federal 


State 


(Thousands of Acres) 


(Millions of Acres) 


wouror 
ee J ee Y 
om Onw 
Ne SON 


32.4 
44.4 
24.0 
34.0 


Arizona 
California 
Colorado 
Idaho 
Montana 
Nebraska 
Nevada 
New Mexico 


Kansas 


NNONMNNNOD 
e e ° . e ° . e 
NAAMANNMO 

N aH4M 


AYNSTONWOO 
6 eee) 8 


° ° 
AHANMMNNO 


(oa) naam 
co} it3) 
pv p 
Psel gh ot 
od © 8 
AE Qa nD 
os cs 
Lak OG) 0) ‘died 
PDUAVMDCOE 
YUH voxaganoao 
o¥NOUOv GW 
Zoouv eH > 2. 


35,068 


365.4 1,996 see eke! 


BAS 


Totals 


b/ Reported by seven Federal agencies surveyed in 1968, as identified in 


a/ From Public Land Statistics 1967 (1), Table 7. 


. 
. 


Source 


Z ‘ ‘ 


Table 7,--Numbers of Intensive Agricultural Permits with 
Total Acreages and Rentals for All Agencies, by 


States, for a Hypothetical Year during the Period 
1957-1965 














a a a a ———— 


Number. Annual 
17 Western States Permits Acreage Rent 


—— nen need 


Arizona Od 6,091 $ LS), AS 


California 449 Ssh ats) Fal A SS 75 itsiehs} 
Colorado 72 BD afeidkis) 32,384 
Idaho 5 58 2 SEVIS) 21,649 
Kansas 708 Se leliey 54 397,474 
Montana LS 125 sss BMI) pli yee 
Nebraska 136 27,184 404,909 
North Dakota 579 60,288 5259507 
New Mexico sjil 25 Soo 15,984 
Nevada 14 8,241 Sisley) 
Oklahoma 580 128,885 248,198 
Oregon 67 8,655 Uilael Se 
South Dakota 275 Seb GAS 83,584 
Texas 359 91,166 147,800 
Utah 25 USES Y/ 5S) 
Washington 48 3,949 37,649 
Wyoming 67 14,748 26,839 


Total 3,726 596,680 $3,267,658 


Source: (6). 
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Potential Future Demands 
on Federa ands 


The potential role of the Federal lands in meeting 
1980 and 2000 food and fiber needs will depend upon: (1) 
the amount of suitable Federal and non-Federal lands avail- 
able, (2) the need for these lands for production, and (3) 
the relative cost of developing these lands for use. There 
are 38.4 million acres of Federal lands in the West that are 
suitable for intensive agriculture under varying assump- 
tions. Only a small portion of these can be considered 
available for future use. Over 90 percent of these lands 
are Class C lands, lands that would be productive only if 
irrigation water were available. According to the South 
Dakota study, the future need for and value of water for 
urban and industrial non-consumptive uses by the year 2000 
make it almost certain that the limited supplies of avail- 
able water will not be used for the relatively low value 
and highly consumptive use of irrigation of Class C lands. - 


The value of alternative uses will limit the availa-_ 
bility of Class A and Class B lands. The South Dakota 
analysis of the potential role of Federal lands for inten- 
sive agriculture concluded that only those Class A and B 
lands managed by the Bureau of Land Management, Bureau of 
Reclamation, the Corps of Engineers, and the Forest Service 
and Bureau of Land Management National Grasslands Land 
Utilization areas will likely be available in the future. 
Higher economic, social or political value in alternative 
uses will prohibit intensive agriculture on arable lands 
administered by the Department of Defense, the Bureau of 
Sport Fisheries and Wildlife, the National Park Service, 
and the Forest Service. 


Of the total 38.4 million acres, only 2.2 million are 
considered to be readily available. These Bureau of Land 
Management, Bureau of Reclamation, Corps of Engineers and 
Forest Service controlled lands consist of 1l.2:-million 
acres suited for dryland production and 1.0 million acres 
needing feasible irrigation. The location of Bureau of 
Reclamation, Bureau of Land Management and Corps of Engin- 
eers lands by state and agency are shown in Table 8. Assum- 
ing that all 2.2 million acres were brought into production 
in accord with current production patterns and yields, the 
estimated effect would be small. As documented in Table 9, 
the use of available Federal cropland would increase the 
amount of cropland harvested in the 17 Western States by 
only 2 percent. Dryland harvested cropland would increase 
by less than 1 percent, and irrigated land harvested by 
about 5 percent. 
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Table 8,--Federal Public Lands Suited for Crop Production Held by Three Federal 
Agencies in 17 Western States, 1968 
(Thousand Acres) 









State 
Arizona Suis 6 hele Flo Baie Aes avers 6 
California 4 20 Are Bat f a) At, . 4 20 
Colorado 2 13 101 72 BER Pie 103 86 
Idaho eels 146 83 . 160 " tole state 83 306 
Kansas 2 Oye: nite a teil 24 piss 26 4a€ 
Montana 12 5 88 Pea 5 AiG 105 5 
Nebraska i uh tere Siete Sieleis eke ‘le al 
Nevada bear 2 sre S66 oes 433 Bote 2 
New Mexico uns aves eed es Pe ree Sc Ae PIS 
North Dakota Bon a tene 4 BG 18 cheen te 22 AE 
Oklahoma Bclo see dt eee Ab eee v3, tate 
Oregon fl 23 59 Ae ea ete 60 23 
- South Dakota eiere HOO 30 siete a arene Shik Grate 
Texas ners Ar male toe 61 ates iG iithe 
Utah Aecees 1 o.° siete s)0 6 ose eco 1 
Washington Z 103 eee be 2 at 3 104 
Wyoming ievs 102 "203 284 Were tree 203 387 
5 
Total 23 423 569 516 113 1 7058/9412! 


ere en 


a/ The 705,000 dryland and 941,000 irrigable total 1.6 million acres. If Forest 
Service L.U. lands are added, the total would be 2.2 million acres. 


Source: Estimates provided by these three agencies, as summarized in (6). 


Table 9.--Private Cropland Harvested in 1964 and Arable Federal Lands Held by 
Bureau of Land Management, Bureau of Reclamation and Corps of Engineers 
in 17 Western States, 1968 





Private Cropland Harvested2/ Federal Arable Public Lands 


a 


' State Total Dryland Irrigated Dryland Irrigated Dryland Irrigated 

b/ Increase Increase 

Oks vamx ACRES Percen Percent 
Arizona 1,025 20 1, OOS 0.0 6.0 Epate c/s 
California 7,846 th AOE) 6,437 4.1 20ns CH, Bil 
Colorado 4,726 2,682 2,044 103.4 85.9 ri 3 
Idaho Jeaesis 6916 2,230 83.0 306.3 Shan 14 
Kansas 18,160 ATS Syke 848 26m2 soe VA aitetts 
Montana 7813 6,433 1,380 104.9 © 5.2 2 c/ 
Nebraska VE ae’, Sis OME. 2 OZ 0.7 1.0 e/ Gy 
Nevada 507 4 503 stare Zac ows 1 
New Mexico 906 Hew. B 688 poe alee coe SIG 
North Dakota IL Hl ey (GSNS} 17,646 49 22ies: sae c/ aac 
Oklahoma 8,344 8,084 260 Zh) Soe CY alate 
Oregon 3,050 1,964 1,086 59.6 eee 3 2 
South Dakota 14,445 UaVE SRO) i aL Se) Sab y(@) Sno ey aiate 
Texas 19,408 13) 509) 5) ess) 61.0 was cy erete 
Utah 1,039 270 769 eae Led see ey 
Washington 4,423 3,514 909 2S! 103.8 ey} ae, 
Wyoming 1,702 598 Od. 203.1 386.6 34 35 
Total 130,243 101,836 28,444 705.224 941.28/ 1 3 


a 


a/ The 705,000 dryland and 941,000 irrigable total 1.6 million acres. If 
Forest Service L.U. lands are added, the total would be 2.2 million acres. 


b/ Water available. 
c/ Less than 0.5 percent. 
Source: (6). 
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The study of "Federal Public Land Laws and Policies 
Relating to Intensive Agriculture" concludes that suitable 
and potentially available Federal lands will not be needed 
to meet 1980 or 2000 food and fiber needs. This conclusion 
is based on the relatively small impact the use of these 
lands would have and the assumption that it will be in the 
public interest to meet future food and fiber needs at 
least costs. : 


According to the report, the average costs of develop- 
ing arable Western public lands for production would be sub- 
stantially higher than the cost pot developing private lands 
either in the West or the East.— On the basis of this 
argument, the claim was made that it would not-be in the 
public interest to rely upon the public sector of the econ- 
omy for needed agricultural lands, if such needs exist.& 


Land Used for Forage 


The next four sections of this chapter are concerned 
with the past and future use of forage as livestock feed, 
with emphasis on the use of public lands for forage produc~ 
tion. Forage, as used in this report, is defined as live- 
stock feed obtained from animal grazing of pasture or open 
range. 


Trends in National Forage Consumption 


Forage is only one of the three principal livestock 
feeds. Feeds are generally classified as concentrates or 
roughage. Concentrates include grains, seeds, and by-product 
feeds. Roughage includes hay, silage, bulk feeds with low 
nutrient content, pasture, and forage. Concentrates are fed 
to all types of livestock. Swine and poultry are fed almost 
entirely from concentrates, although they may consume limited 
amounts of roughage. Only ruminants--cattle, goats and 
sheep--can be maintained entirely upon roughage. 





2/Tne Bureau of Reclamation has estimated the average cost 
of future Federal irrigation projects at $921, a “productive equi- 
valent" acre or about $600 per physical acre. 
This compares with an average cost of $313 per acre for non- 
Federal reclamation projects, and a maximum of $200 an acre 
for clearing and draining of the millions of acres of lands 
suitable for agriculture in humid areas of the United States. 

6/ This conclusion assumes that minimum cost is the only 
or major objective of public policy. If other goals of pub- 
lic policy, such as the economic development of the West, are 
more important than economic efficiency, this conclusion is 
inappropriate. ‘ 


an 


Roughage may be mechanically harvested and fed to live- 
stock or obtained from peaaay) of pasture or open range. In 
terms of feeding units. , concentrates are the most impor- 
tant source of feed-in the United States. In 1966, concen- 
trates accounted for 46 percent, harvested forage 18 percent, 
and pasture and range 34 percent, of total livestock feed 
consumption. Comparable percentages for 1950 are 45, Sy 
and 35 percent, indicating the relative stability of trends 
in feed type through time (9). 


Forage-Consuming Animals in the United States 


The number of forage-consuming cattle in the United 
States has increased from 35.2 million in 1950 to 66.3 mil- 
lion in 1966. The number of stock sheep and lambs has de- 
clined, dropping from 26.2 million in 1950 to 21,5 million 
ain) 2966, 


Regional changes in grazing populations during the 1950 
to 1966 period are shown in Table 10. In 1950, the 11 West- 
ern States contained 37 percent of forage-consuming cattle 
and 44 percent of the sheep and lambs in the United States, 
Western populations in 1966 represent 21 percent of the es- 
timated national grazing cattle and 46 percent of the stock 
sheep and lamb. 


The national grazing cattle population has increased 
at an average compound rate of 4.1 percent since 1950. In 
the West, the rate of increase has been only 2.3 percent 
per year. Total stock sheep and lamb populations have de- 
creased at the rate of 1.2 percent per year. The western 
sheep and lamb population has decreased at the somewhat 
slower rate of 1.0 percent, explaining the increasing rela- 
tive importance of the sheep and lamb population in the West, 


Forage Consumption by Grazing Animals 


The standard measure of forage consumption by grazing 
animals is the animal unit month (AUM). One AUM is the 
amount of forage or feed required by one animal unit for one 
month. An animal unit is equivalent to one cow or five 
sheep or goats, all over six months of age. An AUM of 
forage equivalent is the amount of forage or feed required 
by one cow or five sheep or goats, all over six months of 
age, for one month. 





_/one feed unit is the equivalent in feeding value of 
a pound (or ton) of corn. 





Table 10.--Number of Forage-Consuming Cattle and Stock 
Sheep and Lambs, by Region, 1947-1966 
(Million Animals) 
eee — — 
99478/ae 19502-1955 9 119602 2966 
oe ee es ESS SS ee 


Grazing Cattle 


iievectern states—” 8.8. Sot ag 6 Pel 1356 
Other States 224 2 e Stee WAL Sieh 
United States AP % 4S. PRG ; 
Sheep and Lambs 

ti] Western ctatesem = 11.9 1) abo Leed a5 le 26 9.8 
Other States¢/ 15.2 ps eee ee eee ey 
United States¢/ SB Ee SLL IL RMP ES EGAN TE EM 


a a aan EERE 


8/1947 data estimated by extrapolation of 1950 to 1966 
trends. 


B/tncludes Arizona, California, Colorado, Idaho, 
Montana, Nevada, New Mexico, Oregon, Utah, Washington, 
and Wyoming. 


£/ excludes Alaska. 


Source: Data compiled by the Public Land Law Review 
Commission. 


In the remaining sections of this chapter, references 
to AUM's of forage consumption should be interpreted as 
meaning AUM's of forage equivalent. The procedure used to 
derive estimates of AUM's of forage consumption does not 
allow for a breakdown of AUM's into AUM's obtained from for- 
aging of grazing land and AUM's obtained from concentrates 
or mechanically harvested roughage8/, 


In 1966, the 11 Western States accounted for 22 percent 
of: the total AUM's of forage equivalents consumed by forag- 
ing livestock in the United States. Some 18ie2 mibivon 


‘AUM's of forage equivalents were consumed by western live- 


stock. Eighty-seven percent (163.6 million) was by cattle, 
and 13 percent (23.5 million) by sheep and lambs. In LG S505 
29 percent of total AUM's consumed by sheep and lambs were 
accounted for by the West. The ratio of AUM's of sheep 
consumption to cattle consumption in the West was 1 to 7.0 
in 1966, up considerably from the 1950 ratio of 1 to 4.1. 


Potential Forage Consumption, 1980 and 2000 


The ultimate purpose of reviewing projections of live- 
stock forage consumption is to provide a benchmark from 
which the potential future demand for forage produced on 
public lands can be determined. Given this purpose, the 
ideal item to project.is animal units of forage-consuming 
cattle and stock sheep and lambs. Such a projection is not 
available although Nathan Associates (5) has_ made projec 
tions of all roughage-consuming animal units2/ and associ- 
ated feed requirements. Nathan's projections are indicative 
of the future forage requirements of grazing cattle and 
stock sheep. 


According to Nathan's medium-level projections, the 
total number of roughage-consuming animal units in the United. 
States will increase from 103.5 million in 1965 to 135.1 
million in 1980 and 191.2 million in 2000. Corresponding 





8/estimates of AUM's of consumption were obtained from 
The Forage Resource (11). AUM.equivalent consumption by 
Cattle were determined by multiplying estimated numbers of 
grazing livestock by 12. Consumption by sheep and lambs 
were determined by converting USDA estimates of sheep and 
lambs on farms on January 1 to animal units and multiplying 
the animal unit numbers by le. 


9/ 


=—/Includes poultry, horses, cattle, and sheep. 





levels of corn equivalent feed expected to be obtained from 
pasture, grazing of harvested fields of field crops and 
other grazing are 194.01 million tons in1980 and 314,53 
million tons in 2000. The 1965 level was 132.4 million 
tons. 


A comparison of the projected growth rates of foraging 
animal units and of feed consumption from pasture and graz- 
ing indicates that grazing will become an increasingly im- 
portant source of feed. The absolute projection of roughage- 
consuming animal units represents a compound rate of growth 
of 1.8 percent per year. Projections of feed units from 
foraging represent a growth rate of 2.5 percent per year. 


The implications of Nathan's projections of animal 
units and forage feed for the future forage requirements 
of grazing cattle and stock sheep and lambs are not obvious. 
In 1965, grazing cattle and stock sheep totaled 70327 Mi 
lion animal units, 68 percent of the total 103.5 animal 
units reported by Nathan. The projected annual increase 
in total animal units was 1.8 percent. What portion of the 
projected animal units will be accounted for by cattle and 
sheep is not known. Nevertheless, it is possible to use 
Nathan's data as an indicative measure. Applying the pro- 
jected growth rates for roughage-consuming animal units 
(1.8 percent) and forage consumption (2.5 percent) to 1966 
forage consumption data under an "all other things equal" 
assumption, future high and low estimates of AUM require- 
ments for grazing cattle and sheep are as follows: 


Region 1966 Ow. Estimate (1. oe stimate(2. 
1580 2000 T9580 2000 


Million AUM's 


11 Western States 18 Teak 244.6 elysve\ 5 eh Zod eS 433.09 
Other States 660.0 86255 wale OA ©) sip) Bisj Pa keel 
pe LS 2 eS 
United States BA els LO eclueen lis DOS. Came leg Or lO: Merny DO dre 
rc en 
Hae 10/ 
Forage Supplied by Federal Lands 


Seven Federal agencies have jurisdiction over acres of 
public lands that provide forage for domestic livestock 
(Table 11). About 96 percent of these lands are in the 11 
Western States. In terms of total land area, 48 percent of 





10/pata contained in this and the following section were 
obtained from the University of Idaho-Pacific Consultants, 


Inc., study, The Forage Resource (11). 
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Table 11.--Public Land Grazed in Western States, 1967 








= ee [SSS EES 
Acreage State Land Public Land Allocated 
State of Area in for Grazin b/ 
Public Public Million XY of Total 
Land a/ Ownership Acres Public Land 
TIO en Pameent oa ae i ns eee 
Acres) 
Montana 27.6 BI AAS 16.5 59.9 
Idaho 34.0 64.3 ZEhS) 70.4 
Wyoming 30.0 48.1 25.0 83.4 
Colorado 24.0 36.02 20 45% Sine 
New Mexico re Oren, 34.4 2203 8so 
Arizona Sere 44.6 25.4 78.4 
Utah Bie 66.8 PAS} AS) Sar 
Nevada 61.0 86.8 48.7 U ASV) 
Washington AS 29.4 Sik 40.7 
Oregon Bice Bee 24.1 URS 
California 44.4 AAS Bale. Alem 


ee 


11 Western 





States 860.2 gabe fs! 202 eo TARE, 

Other 

States 404.6 26.6 Lew 2055 
a_i 

United 

States 764.8 heya ul Q7Sie6 Sei 


nn nn eeEE EEE? 


8/tncludes all Federally owned lands. 


B/ pa ta include National Grasslands and Land Utilization 
Projects. 


Source: (11). 


at 


the 11 Western States are Federally owned, and 73 percent 
ofthis ownership is used for livestock grazing during some 
paLriaor che yearll/. Forage grass is the only or major crop 
of commercial value produced on a large portion of these 
lands. : 


The extent of the grazing land administered by each of 
the seven Federal agencies is shown in Table 12. -Twor agen= 
cies, the Forest Service and the Bureau of Land Management, 
administer 96 percent of all public lands grazed. . Forage 
production is an important land management objective in 
both of these agencies. The other agencies listed in Table 
12 permit grazing only when this land use does not interfere 
with their primary objectives. 


Since 1947, the public lands have become slightly less 
important as a source of forage for grazing livestock, In 
1947, 3.8 million cattle and horses and 11.9 million sheep 
grazed the public lands. By 1966, cattle and horse numbers 
had increased to 5.4 million and the number of sheep declined 
to 9.2 million (Table 13). In terms of animal units, use has 
declined from 8.5 million in 1947 to 7.2 million in 1966. 


A more meaningful indicator of the trend that has taken 
place is the change in permitted AUM's of forage available 
for livestock consumption (Table 14). In 1966, Federal 
lands provided 25.3 million AUM's of forage, down 2 percent 
from the 25.9 million supplied in 1947. Use by cattle and 
horses increased by 17 percent (from 17.4 million to 20.4 
Million), but was more than offset by a 42 percent decline 
in permitted use for sheep (from 8.5 million to 4.9 million). 


The number of AUM's permitted by agency and the revenues 
obtained from paid use permits are shown in Table 15. 


For the United States as a whole, public lands supply 
only a small percentage of the feed requirements of domestic 
livestock. In 1966, only 3 percent of the AUM's required to 
sustain the nation's population of grazing cattle and stock 





11/ the elevation of Western public grazing lands influ- 
ences grazing use by season. Approximately 75 percent of 
the grazing lands administered by the Forest Service are lo- 
cated in mountainous areas and are grazed only during the 
summer. Bureau of Land Management grazing lands are pri- 
marily at low elevations and receive relatively little sum- 
Mer use, but heavy spring, fall, and winter use. Yearlong 
use is made of some Bureau of Land Management lands, par- 
ticularly in the Southwest desert area. 
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Table 12.--Grazing Lands Administered by Federal Agencies, 1967 








Area Admin- 


Total 
‘Area 


Administered 


Grazed 


Exclusive 


Area 
Administered 


Agency 


istered Ex- 


a/ 


vA 


of Alaska? 


clusive of 


Alaska 






i1liion Acres 


63.6 


56.6 


105.4 


ft Sind 


86.5 


Forest Service 
National Park 


16.0 


2209 


Service 
Bureau of Land 


GS) 


3218 


VS <3 


480.0 Dore 0 


Management 


28m 


Sporterish— 
eries & Wildlife aS ie 


BUG 
Bureau of 


40.6 


40.6 


Reclamation 


Bureau of 


S73 


WS ee 


4.9 ° 


Indian Affairs 


Department of 


Defense 
Atomic Energy Comm. 


ae AS 


67.5 


35.9 


405.1 


T6304: 


Total 


2/pata include National Grasslands and Land Utilization Projects. 


This acreage is 


Grazing administered by the Bureau of Land Management. 


also included in. Bureau of Land Management acreage grazed. 


b/ 


' Source 


a1 


L& 


wt 


Table 14,--Number of AUM's of Permitted Livestock Use on the Public Lands in 1947, 


the Change in Permitted Number of A 
Change by Agency and Kind of Animal= 


% Wamber of Permitted Net Change in Number | Percent Change 
of Permitted AUM's 


AUM's in 1947 


Agency as of 1966 
C&H S&G Total C&H SEG Total C&H S&Gn total 
(1,000 AUM's) : (1,000 AUM's) (Percent) 

Forest Service TOL lees ho 10,384 -714 -1,189 -1,903 -9 -48 -18 
National Park ; 

Service 63 1 80 Lies -1 : 18 30. -6 22 
Bureau of Land : ; 

Management 8,620 5,800 14,420 2,416 -2,451 —-35 28 -42 b/ 
Bur. Sport Fish- 

eries & Wildlife See LS 326 265 -2 263 85 -13 81 
Bureau of 

Reclamation ayes 205 526 -37 -29 -66 -12 -14 -12 
Bureau of ‘ 

Indian Affairs 101 2 103 87 26 iyils' So 71,506 110 
Department of : 

Defense 40 28 68. 960 20 980 2,400 Vi ya 4 

eee re ee _ es eee 

Total U.S. Lde37 5) 8,534 255909 269960134 .0'26 -630 17 -42 -2 

11 Western 

States 16,342 8,494 24,836 OL ge SOS? -2,156 9 -43 -9 


nn tyne 


3/ nu numbers include use and non-use. 


sheep and goats as S&. 
b/ 


=A decrease of 0.2 percent. 


Source: 


by the various agencies, as reported in (11). 


By ke in 1966, and the Percert of 


of 1947 AUM's 


Cattle and horse are abbreviated as Cé&H, 


Compiled from information supplied to the Public Land Law Review Commission 


Table 13.--Number of Animals Permitted on the Public Lands in 1947, the Change in 
Number ey peek in 1966, and the Percent of Change by Agency and Kind 
a 








of Animal 
SSS aaa ——=Vlet Change in Number Percent Change 
2 e ange in Number “Percent Change 
Agency SUE Rage Senay dat) of Animals as of 1966 of 1947 Animals 
& & Cc &G G 
Cai o00 “knimates* S008 fnimatey SH (Ree ene rot 
Forest Service ae, 220s 4,063 5,498 46 —-1,752E° =15705 3. =43 -31 
National Park 
Service 22 35 2) -2 -1 -3 -9 -3 -5 
Bureau of Land 
Management #4 PANS 7,526 SRiAY aks 236 -961 295 56 -13 3 
Bur. Sport Fish- 
eries & Wildlife ~ 60 16 76 81 8 89 183 '5 50 Dig BPS 
Bureau of 
Reclamation 80 253 3:35 19 O Ue. 24 0 6 
Bureau of ; 
Indian Affairs 8 2 aE, 12 10 22 suse S81) 200 
Department of 
Defense 2 36 49 136 at GPSYY/ i Naas S| 280 
So eS eee 
Total. UZS-. 37824 O11 93s 1S 5S BL O28 mss OD a Lo 40 -23 -7 
11 Western 
States 3,687 = 115918 (155605) Bs 265 | =25 78 2 eas 345-23 -9 
DS SS SS eee 
a/ 


sheep and goats as S&G. 


Source: 


Numbers include use and non-use. 


by the various agencies, as reported in (11). 


Cattle and horses are abbreviated as C&H, 


Compiled from information supplied to the Public Land Law Review Commission 











Table 15.--AUM's of Domestic Livestock Permitted and Grazing 
Receipts, by Agency, 1947-1966 
(Million AUM's and Million Dollars) 


Fis— National ~ Neon “Bureau of Bureau of ‘Bureau 
ar n Sport Fish OL Rec= 
can TP UeeeeTe Service Man&géfent s Wid dLife lamation 
AUM Rec'ts AUM Rec'ts AUM Rec'ts A Rec'ts AUM Rec'ts 
cay. pay, We 
cre 
Yoa7) Br 9233 e/ abi Ae eo llkaal ap TA he Oi ae Ae 
BUSI hg HE ion eee Teg eS Ae ee GA See Hae 
1949 7.6 3.3 es aie ci i has e eee ile ie 
TOSOm eee oe 4 Kr cae ie se Ae 3 ne ee ah 
LOSE Te Se 452 alee a earor 43 Be Lae 23 a3 coe a: 
1952723) 750 ca ee APRS gs: pS 478 See eee 
1953 7585. 45.4 fe a T5eCOue 2 eO 24 24 Se a 
TOSae eee oe T rae SMS pay hie Si) 14 mA haere, eal 
1955" 72207350: Siete Ome tS Aw. 2 1 24 .4 ae rill 
1956 - 7a], 2.9 Pier. Oper 1555 ueee 6S mA .4 Sots mL 
VOS7 Ged. 267 Bail: I AO a ey ee wpa 24 nt ie sik 
1958 6.8 3.0 Rigo O2e Vass" 26 .4 nish A aa 
1959 6.8 3.8 nile BOPY «ale eles ell at 14 Lai al 
1960 6.8 3.6 Ail o ORS, aA 3.4 .4 nA maa aa 
1961 6.6 3.3 Pie 2s Salo am 129 re 25 es ill 
1962 6.6 3.2 ail AO alight Ais nA .50 apt 
1963 6.5 3.4 IO 2 1.520 3.9 25 5 50 ees Ll 
1964 6.4 3.2 ie Oo ee At oe 45.5 aS .6 .50 eal 
1965 6.5 °3.0 Site ccOD aml 4S) e Ae e470". 26 251 Hal 
1966 6.6 3.3 eee ae Ae) 4 7 AS aul . 46 aii 
1967 6.6 3.6 ee Oe Ae Sed 6 .5 .8 APS sal 
1968 6.6 3.5 4.6 25 .8 ree re 


el .04 14.3 


ee 


3/ excludes grazing on land utilization projects whre not part 
of grazing districts, and Alaskan grazing. As of 1960, data re- 
ported on a calendar-year basis. Includes non-use ‘and exchange of 
use permits. 


b 
B/tnciudes Taylor Act grazing, grazing in Alaska, and land 
utilization projects. 


(je ae 
£/tncludes receipts from reclamation lands. 


2/ au data not available. 


&/tndicates data not available. 


_ Sources: (2) and unpublished records .supplied by the Department 
of Interior. 


sheep hs represented by the AUM's permitted on public 
landsi2/. For grazing cattle, the percentage was 2.6, for 
sheep 9.5. These figures represent a 50 percent decrease 
in the relative importance of Federal forage since 1947. 
Comparable figures for 1947 were 6 percent of the AUM's re- 
quired by all grazing domestic livestock, 5 percent for 


cattle, and 13 percent for sheep. 


The declining importance of Federal forage is also 
evident in the ll. Western States. In 1947, 19 percent of 
the AUM requirements for all domestic western livestock, 
16 percent of the requirements for western cattle, and 30 
percent of the requirements for western stock sheep were 
permitted on Federal lands, In 1966, 12 percent of total 
western forage requirements were supplied by public lands. 
Permitted use on Federal lands represented 11 percent of 
the feed required by western cattle and 20 percent of feed 
required by western sheep. The public lands contribution 
to 1966 livestock forage requirements is shown by state in 
Table 16. 


Demand for Forage Production on 
Federal Lands, 1980 and 2000 

In the previous section, it has been noted that the 
Federal lands in the United States are becoming less impor- 
tant as a source of forage for grazing livestock. Although 
the permitted number of AUM's of grazing declined by only 2 
percent between 1947 and 1966, the relative importance of 
Federal forage to the national livestock industry has de- 
clined by 50 percent. 


If the trends established during the last two decades 
continue, the AUM's of forage supplied from public lands 
will become even less significant, given projections of 
future AUM requirements. This will be true even if one 
assumes that the number of AUM's permitted on Federal lands 
will remain constant at the 1966 level of 25.3 million AUM's 
rather than decline. Using the projection of total AUM re- 
quirements presented earlier, 1966 AUM's of forage production 





12/ this is an approximation. The number of AUM's per- 
mitted for cattle on public lands is reported in combina- 
tion with AUM's permitted for horses. In 1966, public 
agency forage allocations for pack and riding stock used 
incidental to recreational use totaled 90,859 AUM's, 0.04 
percent of the AUM's consumed by all cattle and horses on 
Federal grazing lands. 
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Table 16.--Grazing Potential of the Public Lands with 
Intensive Range Improvement Practices 
(1,000 AUM's) 








AUM's AUM's Percentage 
Agency Supplied Possible Difference Increase 


in 1966 with Im- x, 
: j provement= 5 








Forest Service 7,989 14,598 6,609 83 
Bureau of Land 

Management al Shs 2 7AS} 21,400 10,748 61 
National Park 

Service 35) 62 27 WY 
Bur.» Sport 

Fisheries & 

Wildlife 582 994 412 was 
Bureau of 

Reclamation 458 762 304 66 
Bureau of ; 

Indian Affairs 216 269 53 24 
Department of 

Defense 79 93 14 17 

Total 22,634 38,178 18,167 69 

a/ 


=—Forest Service and Bureau of Land Management data sup- 
plied by these agencies. Other estimates from University of 
Idaho and Pacific Consultants, Inc., The Forage Resource, 
Moscow, Idaho, Table III A-8. 


Source: (11). 


on Federal land will represent the following percentages of 
total AUM requirements in 1980 and 2000: 


‘Percent of Forage Requirements to Be Supplied From Public 


Lands in 1980 and 2000 under Two Assumptions about the 
Growth Rate of Total Forage Requirements 





———— SSS = 


‘ Current Natl. Requirements Increasing a 
peop} SURRY. 1.8% per year 2.5% per pare’ 
(1966) oe to 











— ——S ——— 














ll Western States aoe Me & 6.6 8.6 W572 

Other States 4 AS ae 58) ae 

United States 3.0 aS Lo Pane 2S 
8/projected growth rate of forage-consuming animals. 


b/ 


—' Projected growth rate of forage consumption by forage- 
consuming animals. 


Under either the high or the low assumptions about future 
national requirements, public forage AUM's available in 1966 
will represent less than 2 percent of total national require- 
ments by 2000. 


Under the appropriate political and economic conditions, 
the public grazing lands could produce substantially more 
AUM's than they have in the past. Estimates of potential 
production are compared with current’ production in Table 16. 
Potentially, grazing capacity could be increased by 69 per- 
cent to 38.1 million AUM's through range risa esas known 
to be technically possible at this tim 13/, The potential 
increases on land administered by the Forest Service and the 
Bureau of Land Management account for 95 percent of the 
possible increases. 


The likelihood of actual realization of the potentials 
shown in Table 16 is small. Only the Forest Service and the 
Bureau of Land Management view forage production as a high- 
priority land management objective. Both of these agencies 
Manage their lands for multiple products, including timber, 
water, livestock forage, wildlife, recreation and minerals. 





13/ the costs of producing the potential level through 
range improvement are not known. 


Since 1947 nearly 33 million acres of former grazing land 
have been closed to grazing in favor of watershed protec- 
tion (3.9 million), wildlife use (4.8 million), and recre- 
ational uses (24.0 million), primarily natural and wilderness 
areas (22.7 million). An additional 1 million acres was lost 
to grazing through sales or grants to private parties (11). 
Continued pressure on grazing lands for the exclusive use of 
recreation, wildlife, and water could. easily offset. increases 
in AUM production that are possible through range improvement. 


(a 
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CHAPTER III 
FISH AND WILDLIFE RESOURCES 


The principal role of the Federal lands in the ares of 
fish and wildlife is one of providing wildlife habitat=’. 
By developing and protecting the natural environment needed 
to sustain fish and wildlife, Federal land Managing agencies 
provide a service to two broad and often overlapping 
classes of clientele--the consumptive users and the appre- 
ciative users. The consumptive user group is composed 
mainly of sport fishermen and hunters. Appreciative users 
include the nation's 8 million bird watchers, 3 million 
wildlife photographers (4), and an unknown number of those 
concerned with the welfare of fish and game simply because 
these animals are part of the natural environment. 


The review of the role of Federal lands as wildlife 
habitat given below is based almost entirely upon data con- 
tained in the report to the Public Land Law Review Commis-— 
sion on Fish and Wildlife Resources on the Public Lands, 
prepared by the Department of Fishery and Wildlife Biology y 
Colorado State University (13 Data are presented for the 
20 states shown in Figure 1 =. Each of these states con-— 
tains significant areas of Federally managed wildlife habi- 
tat. In total, the 20 states considered contain 94 percent 
of the Federal land in the conterminous states. ~ 


Current Role of the Federal Lands 


Habitat Management by Federal Agencies 


Ten Federal agencies manage lands in one or more of 
-the 20 states shown in Figure 1. Only five are authorized 
by Congress to manage fish and wildlife habitat: the Bureau 





1/Pish and game population management is normally the 
responsibility of state fish and game agencies. 


2/Reliable data describing habitat, wildlife popula- 


tion number, and harvest in the entire United Stacesmane 
not available. 
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FIGURE 4,~- THE TWENTY SELECTED STATES AND REGIONAL DESIGNATION 
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National Park Service, Forest Service, and Department of ia oR 3 oe are pay OR A perc x 
Defense. .S n cy) eS) HOWTONN A aon ” 
a eS a ue en at N ad Sead a 
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. Or 4 — -— — ——_— — ——— —— uy 
The Bureau of Sport Fisheries and Wildlife is the only : Soi 
agency that has as its principal function the administration a ous € CP Seen Ean 
of fish and wildlife programs. Responsibilities of .the 3 iis 5 BY EES SORENESS On mere 
Bureau include the national migratory bird program, National 5 es & igh, Soe la ae 
Refuge System, National Fish Hatchery Systems, management KS — 
of fish and wildlife programs on lands under the jurisdiction of a 9 
number of other Federal agencies, the Endangered Species & payed) sea) ats oh ie eh ld 
Program, and assistance in predator and rodent control. The 4 & a es 
Bureau of Land Management and Forest Service are required by mul- o & ES 
uae: a Stes 3 2 | Se fe Gas Ss S 
Eipie use legislation and administrative reaqulations to develop their 9 ane Pe eee ess CO ne 
lands for fish and wildlife. The National Park Service manages v =o be eae aes an a co 
wildlife, by law, for the enjoyment of future generations. The De- < ey Ek ree o> 
partment of Defense has the authority to manage wildlife resources ° a) 
on its lands in cooperation with the Bureau of Sport Fisheries a HS 
cl fs v Da 
and Wildlife. Geld Be Mo Sic) Fe 
j ; * . e ae o ft i Whe Ie Ned as [| : 
The five agencies not authorized to manage fish and 2 ergye 
game habitat on the lands they administer are the Bureau of . = =o 
Indian Affairs, Bureau of Reclamation, Corps of Engineers, = AMAR ADHOMOT TNO! 
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cept for the Atomic Energy Commission, each of these agen- A Tal 
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stroyed as a result of other land management activities. & | 3 
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1965-1967. 


eau of Sport Fisheries and Wildlife did not have cost sharing programs. 
based on four-year period, 1964-1967. 
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erages based on three-year period, 
ent of funds supplied by states. 


a/ The Bur 


b/ Averages 


dere 


c/ Av 


1967 period was spent by the Forest Service in cooperation 
with the states on habitat improvement. Of the total $4.2 
million average 1962-1967 expenditure on habitat improve- 
ment by these agencies, Forest Service activities accounted 
for 58 percent, Bureau of Land Management 9 percent, and 
Bureau of Sport Fisheries and Wildlife 33 percent. By type 
of habitat improvement practice, $3.0 million was spent for 
game habitat improvement, and $1.33 million for fisheries 
habitat improvement. 


Federal lands that are designated primarily for the 
protection, production or feeding of wildlife total 12.5 
million acres. The Bureau of Sport Fisheries and Wildlife 
administers 80 percent of this area for migratory bird and 
waterfowl refuges (4.8 million acres), and game refuges and 
sanctuaries (5.2 million acres). The Forest Service man- 
ages 1.4 million acres of refuges and sanctuaries, and the 
Bureau of Land Management has set aside 1.2 milijton- acres 
for the benefit.of wildlife. The regional distribution of 
these reserved areas is given in Table 2. ; 


Game Population, Habitat, and Harvest 


The percentage of state game populations residing on 
Federal lands in each of the 20 states is given in Table 3. 
Federal lands within these states, comprising 37 percent 
of the land area, provide habitation for 48 percent of the 
big game animal population during the summer, and 40 per- 
cent during the winter. Lands administered by the Forest 
Service, Bureau of Land Management and National Park Service 
account for 98 percent a@ the summer and 95 percent of the 
winter big game populations on Federal lands (Table 4). 
These percentages are in accord with the number of acres 
of lands providing big game habitat managed by these agen- 
cies. In the 20 states considered, 90 percent Oral. 
Federal lands and 95 percent of the Federal lands provid- 
ing big game habitat are managed by these three agencies 
(Table 5). The regional distribution of big game popula- 
tion on all Federal lands in the 20 states is shown in 
Table 6. 


Estimates of state populations of waterfowl, upland 
birds, small game and furbearers are not available. The 
estimates of the percentage of these animals occurring on 
‘Federal lands given in Table 2 were made by state fish and 
game agencies. These estimates are not addable, but they 
do indicate some general trends. Waterfowl and upland game 
birds inhabiting woodlands and prairies are relatively 
abundant on Forest Service and Bureau of Land Management 
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TABLE 2.—-Federal Areas Acquired or Designated Primarily for Wildlife, by Region, 19678/ 
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“Mid Atlentic 8 47,029 







East North Central 15 439,102 










West North Central! 83 769,121 1,637,993 







South Atlantic 31 1,379,425 







East South Certral 265,394 







846,105 







585,427 5,996,741 







496,667 1,866, 743 













»776,270)8, 4941677, 337 1,158,875] 16 | 1,420,628 12,516,578 









al Deta supplied by the Bureau of Sport Fisheries and Wildlife, Bureau of Land Management, and the Forest Servi ce. Data do not include administrative sites and research 
centers. : 


b/ Arees bordering two or eore states are listed in only one of the states. 
c/ One eres in Californie and one in Michigan established for endangered species ({.e. Condors and Kirtland’s W erbler). 
d/ Bot appliceble. 


ef Number does not include Waterfowl Production Areas or BLM wildlife lands. 
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TABLE ?.--Percentage of State Game Populations ea on Federal Land 
in each of 20. Selected States 2 









































ee OE BU Feo Ped era le Lac > eee 
i % of Land | __Percentage of Game Populations Occurring on Federal Land — 8 
| 2 he | — Sic Gane, | = Warertowlie Upland Birds |Small}{ Fur- 
State | Federal | | | | Non- Game fearers 
| Ownership | Summer | Winter | Breecing | Migrating Wintering Farm | Farn_ 
ia ik ) 
West Coast 
California 44 48 38 30 65 40 40 22 40 
regon oy? 61 43 53 50 36 62 25 45 37 
Washington 29 43 ral 10 20 19 45 4 5 15 
Mountain 
Arizona 45 87 83 78 c/ 73 40 0 53 74 
Colorado 36 85 69 25 22 21 26 3 60 43 
Idahe 64 90 69 Gs c/ 90 85 5 75 60 
Montena 30 54 35 60 80 36 85 20 c/ 75 
Nevada 87 97 99 76 82 79 88 1 87 ; 86 
New Mexico 34 48 48 as 45 50 82 30 45 40 
Utah 67 85 69 46 61 56 46 15 47 75 
Wyoming 48 56 55 29 53 3 73 Tr 61 60 
Easter 
Arkansas 25 24 u 1 Tr 20 1 ll 2 pik 
Florida 21 21 cf c/ 24 6 3 8 c/ 
Michigan 23 24 20 20 1 18 0 4 6 
Minnesota 8 8 17 12 10 18 1 7 10 
New Hampshire 7 7 2 2 0 5 0 10 1 
North Carolina y 7 Tr 21 16 4 2 3 5 
South Dakota 43 42 12 60 90 12 2 Z 10 
Virginia 29 29 1 30 25 32 Tr 10 Tr 
West Virginia 26 26 48s 4 & 15 Tr 6 7 
ee SN GS SERRE. BEGR RE TS ES i Zee: 


d/ 






Averages 


a/ Data adapted from information supplied by the State Game and Fish agencies. Reported accuracy of the 
state estimates varied from less than 70% to over 954%. 

b/ Tc indicates trace, or less than 1 percent. 

c/ Information lacking or available in a form not adaptable to this use. 

d/ Averages are weighted according to the number of acres or the number of animals in each state. 

e/ Averages are not shown because population data necessary for proper weighting is not available. 
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TABLE 6.--Big Game Populations on Federal and Non-Federal Lands, by Regions®/ 


ombined 20 States 





lands, particularly in the Mountain States. Upland game 



















































ee 8 a Be Bg Se ele 3 birds inhabiting farm land are relatively scarce on Federal 
al Bote A ort Pee Os SB 10 |S fs MW lands, except in Oregon, Montana and New Mexico. Small 
ire =~ os 4 2 8 Set eee ete le a inc ay game populations appear to be concentrated on Federal lands 
Sealts Oe als iis| in the Mountain States, and to inhabit mostly non-Federal 
ge = Sey wn fst {pir ‘ lands in the Eastern and West Coast States. 
am a ~—t ~ oO a Ne) © wy ita) a inal sa] wy -oO n 
Shea oe aad sera BY zn A a ©. a 5 a “ For big game, the distribution of game habitat between 
“Sle ee ee enon x og oS + N18 © |i 9 g all Federal and all non-Federal lands is virtually equal to 
als No See ae ecto ge 2 ‘A | co | eb the distribution of game populations shown in Table 3. Al- 
bal ka ee ete a a ae though habitat inventories are not available for documenta- 
: 5 5 2 : = 2 3 2 3 oO g 3 2 ae eee anew age hee probably is also true for other 
o « a « > a « . « a o . * 
ee od ee OG ed aie ote , 
=) |i! es : zo is a Not all Federal lands are open to hunting by the pub- 
eng ails 2 : lic. An estimated 7 percent (28 million acres) of the 
3 e[olhy © 8 Nation's Federal lands, mostly National Parks, Wildlife 
Bly oO} si Nx A oie! Refuges, and certain military installations, is closed to 
8 z 1 Oia yoy hunting. Another 3 percent is open only for certain spe- 
E rae a io wee cies or open only to selected people because of security 
ajo} a9 reasons. Moreover, not all of the remaining 90 percent or 
a ee zsaeeg > 4 2 lele| = | buo 353 million acres that are officially open to hunting are 
, Cogs Pe eee ee a) ae ba > actually available to recreationists. Access to Federal 
fe co Oe IN es SS oD re re SOE Ce oe ee lands is often restricted or even prohibited by adjacent 
c |x a LA | a jlo go 9 private landowners. And, nearly 200 million acres of Fed- 
At 5d ee ete a Hes eral land are considered to be inadequately identified as 
cy ee Moses ono aa eS eumeie gins ae Federal property, thereby discouraging the full use of 
Op emo OS rece ek Seep st SS Pao Sat eee these lands. 
= People a rar ae ae Maem mers eer) Is isiis| 3g 
5 = ee eee Cede) 52) a etal os oe Prigeehye eh Western States, sportsmen are effectively 
a a |allo 2492 excluded from 8.2 million acres of otherwise open public 
= zfells aa land by livestock fences constructed on adjacent private 
A a] ile BE O land. An additional 8.9 million acres are blocked in by 
J 3 wp is ae private landowners who simply deny access to recreation= 
z oH o | ia pe ists (6.2 million acres), or charge a fee as high as $25 
is cays ee for the privilege of crossing private lands to reach Federal 
o 3 elefel gs land (2.7 million acres)(1). Access problems are most 
@ SS. SINT R ae prevalent on lands administered by the Bureau of Land Man- 
& ao 9 e|o|is a agement under the Taylor Grazing Act and in national forests. 
~ N — sa) «o srl ord OO ; 
a Gialla| 2 ge While still serious, the extent of the access problem 
— : OPES a has diminished over the last ten years. Between 1958 and 
et ane a a c pal oeee 1967, $8.3 million was spent by Federal agencies and $3.8 
4 5 ou “8 og: oe cae g @ eee million by state fish and game agencies to provide access 
s Da Ure Pak as Me cas eagle Ae a a | a to 5-1/4 million acres of previously blocked-in Federal land 
8 a 5 4 3 ‘3 -2 ae : : S 2 2 § 3 3 3 35 & ne ee Mise e te States, Federal expenditures were $7.6 
Ge 8 eee Seek Biot BS owe Ce fee] Ba | ge vanda dBi mis Ligh trae ae nee Se ne 
pes § Ded aa Se nea o oto [on ipa a areas and $3.8 million for acquisition of private land; 
g = 3 2 zt a : 28 a 2 p @ 4 : Ke 3 zi & oo AS opi setae fe were $2.9 million for land and $1.0 
Ae peerage ee ee yop ec ae Sees fee ee 
Ta seks eae bee i LP <i oC as a ‘eo 
2 | | 2 % 
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The average annual harvest of game in the 48 states 
during the 1962-1966 period totaled 192 million animals. 
Bight percent of the harvest was on Federal lands, The 
breakdown by species is given below: 


Total ° Harvested on 

Game Species Number Federal Lands 
; Harvested Number Percent 

ons 

Big game Dray 0.8 BS 

Waterfowl 50.6 Sige) 7 

Upland game birds Bishodt 4.5 8 

Small game 75.4 6.1 8 

Furbearers Sl5 72 aT 9 
See 

Total L920: 15.4 8 


ee REEEmenEnd 


The total and Federal harvest is given by geographic 
region in Table 7. In terms of total numbers, 55 percent 
of the game harvested on Federal lands is in the Mountain 
(23 percent) and the West Coast (32 percent) States. 


For big game, the Federal lands contribute less to the 
annual annual harvest than is indicated by the percentage 
of population that resides on Federal lands. For the 20 
states shown in Figure 1, 40 percent of the big game re- 
sides on Federal land, but only 35 percent of the harvest 
comes from these lands. Only on the West Coast does the 
contribution to harvest exceed the share of population on 
Federal lands. By region, population and harvest shares on 
the Federal lands in the 20 states are: 


ep 


Big Game 
peseon Population Harvest 


ercen 


West Coast oye) : . 58 
Mountain Hea 66 


East ~~ ae PKS) 


a 


Similar data are not available for species other than 
big game, although it is possible to compare the relative 
harvest for some species on Federal and other lands in the 
20 states on the basis of harvest per unit of land area: 


Total on 
Region Number Federal Land 
Harvested 
' Number 

New England’! 2.9 1,202,222 28,756 
Mid Atlantic 1.4 6,379,973 59,346 
East North Central a Soe! Mls hor 726,150 
“West North Central 3.7 28,983,715 1,565,876 
South Aelanties” 6.9 36,377,143 1,907,313 
East South Central 4.6 24,451,481 783,834 
West South Central 3.0 39,158,923 1,866, 234 


a 


TABLE 7. --Average Annual Harvest of All Game and TUDE y teas and the 
Contribution of Federal Lands, 1962-1966— 

















Harvested 


























Mountain 49.5 9,504,247 3,562,246 





West Coast 18,722,991 4,913,943 





All States 21.3 | 192,506,059 15,413,698 





a/ Subject to exclusions of specific data as listed in footnotes to 
Appendix Tables 5-3 of (1). 


b/ Excluding Massachusetts. 


“¢/ Excluding South Carolina. 


ay 









































Harvest Per Unit Acre Small Non-Farm 
on Federal. Lands Game Upland Birds PUL De a rere. , 
TABLE g.--Acres of Fishing Waters by Type, Region, and Land 
Number of states Classification in 20 States@ 
Less than on other land | i 10 a at 
Equal to other lands 8 2 5 ; oobi 
Greater than other lands 3 8 2 Land CLE eee Region— 
2 an = Zo 
Type of Water : 
West Coast Mount ain Eastern 
Two possible reasons for the relatively low harvest on 
Federal lands are difficulty of access and the fact that _ l= 
Federal lands generally tend to be located further from Redevale 
large population centers than other hunting lands. Sa ae 
Cold Water Lakes . 762,655 4 1,345,505 tees | 
‘ F Cold Water Streams pe TSS, SiG 176,598 | ee 
Fish Habitat Warm Water Lakes . . «. is 2a OU 2 737,714 1,245,426 
é Warm Water Streams... | 0 | 33,400 | J1,329 
In 1965, there were 81.6 million surface acres of in- ; z : : : 
land sport fishing waters in the United States. The 20 RiWarersieee: ene | ¥,178.843°° 122935217 29 aaa! 
states shown in Figure 1 contain 14.2 - million acres, or | ban 5 3) 
Slightly less than one-fifth of the total fish habitat. ‘| i 
Roughly two-thirds of the surface water in the 20 states is Other Public? | 
warm water; one-third is cold water (capable of supporting moe | 
salmonoids). The cold waters are primarily in the West and Repa uiie takes tt, Ne) soe eo en ease ee 406,659 » 
the warm waters in the East. Cold Water Streams 106,794 102,527 60,984 
i ‘ Warm Water Lakes . BLSRaeS 238,218 5,042,978 
Federal ownership accounts for one-third of the 14.2 Yarn Warer Streams . 125,235 37,900 » 15189,442 
million acres; state and other public lands, 62 percent; : 
and private owners, 5 percent. The ownership patterns by All Waters | Psvessou \ 813,07. | 6,700,062 
type of water and region are given in Table 8 and summarized ! a 
below: a if 
Private: 
Ownership Cold Water Warm Water Cold Water Lakes ) , 12,800 74,394 Wl SE 
MPa ne ios elim an DeGCelt ie Ue Oe Cold Water Streams) : 
Warm Water Lakes ) ¢/ 49,000 50,674 428,451 | 
Federal 55 23 Warm Water Streams) — 
Other public 43 73) 25.068 | 436,189 | 
Private 2 ; 6 All Waters 61,800 125, i y 
— a =p 
Total ~ 100 : 100 j : 
Grandmlctalsam nner 2,612,974 3,231, 356 8,435,662 





-Federal ownership accounts for 45 percent of fish habitat 
in the West Coast States, 71 percent in the Mountain States, 
and 15 percent in the Eastern -States. 


93 














aS = 





—- 











a/ Adapted from data supplied by the U. 5S. Bureau of Sport Fish- 
eries and Wildlife, — $ ofan : . 


b/ Regions as shown on map, Figure l, 


c/ Separate data unavailable. 
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Available agency fish habitat inventories in the 20 
states are given in Table 9. These data indicate that 
Forest Service lands provide extensive areas of fish habi- 
tat, Bureau of Land Management lands provide only limited 
amounts of fishing waters, and that Corps of Engineers and 
Bureau of Reclamation reservoirs account for a large and 
significant portion of the standing waters in the 20 states. 


: An estimated 95 percent of the fishing waters on Fed- 
eral lands are open fr fishing. The 5 percent closed to 
fishing includes 200,000 acres of still water in about 400 
lakes and portions of about 100 streams totaling about 700 
miles. ‘Closures are for purposes of security and protec-— 
tion of nesting waterfowl. 


Value of Federal Wildlife Resources 


The value of the fish and wildlife resources on Federal 
lands is virtually unknown, Except for fur and commercial 
fish, there are no identifiable markets for fish and wild- 
life products from which to derive estimates of value. And 
even if such market values were available, they would mea- 
sure only the commercial aspects of the resource. Recrea- 
tional, social, esthetic and similar non-monetary and in- 
tangible values would be ignored. 


About all that is known about the value of the wildlife 
resource is that it is high, based upon measures of what 
consumptive and appreciative recreation users have spent and 
would have been willing to spend. For consumptive users, 
the 1965 National Survey of Fishing and Hunting (4) shows 
that expenditures by hunters and fishermen totaled $1.12 
and $2.93 billion, respectively. An estimate of what 1965 
consumptive users would have been willing to spend to pur- 
sue |therr isport as $9.9 billion, only $4.05 billion of which 
was actual expenditure. The user value of bird watchers, 
one type of apprecidtive user, has been estimated at $3.20 
billion (1). 


Future Role of the Federal Lands 


Future demands upon Federal lands as a source of habi- 
tation for wildlife will depend to a large extent upon the 
growth in number of people who want to use these lands as 
a place to hunt, fish, observe, appreciate and otherwise 
"consume" wildlife. Specific estimates of future popula-~ 
tions of birdwatchers, wildlife photographers and other 
naturalists, and of the magnitude of future non-user demands 
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Includes some natural lakes which are 
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Lakes 
(Acres) 

156,000 
82,100 
900 
503,400 
258,500 
212,000 
1,100 
493,600 
2,013,200 
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Lakes 
(Acres) 
1278 

629 
863 
1,837 
st aioyAal 
15,350 
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re may be located on federal lands under jurisdiction of other 


acreage totals also, 
ervoirs forming the border waters with adjacent states. 


30 
Excludes waters of the Great Lakes. 
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327 
433 


Management 


Bureau of Land 
7,436 


Streams 
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Engineers dams. 
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Lakes 
(Acres) eciites) 
244,210 
SO O32 
35 2 OZ. 
86,298 
S43 Si 
eal 
32,868 
138,409 


1,728,094 


orps of 
reservoirs included he 


agencies, ard therefore included in their 








TABLE9 .--Fishing Waters Located on Certain Federal Lands in 20 States?/ 
39 
d by ¢ 


Forest Service 
356 
938 
1,309 
4,146 
892 | 
339 
27514 
587 
G35 


2 








Streams 
| (Miles) 
11,640 
6,580 
5,810 
V5 
4,946 
TASO52 





Comparable data was not available for othe 
ages are for reservoirs of normal recreational pool level. 


e (1965), and from 1966 data compiled 
y controll 
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a compiled from reports of the Corps of 
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d/ Includes all res 
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c/ Some of the 


a/ Dat 
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Forest Servic 
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West Virginia 


Arizona 
Arkansas 
California 
Coloradc 
Florida 
Idaho 
Michiga 
Mont 
Nevada 
Oreeon 
Wycning 
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to provide wildlife habitat just for the sake of having 
wildlife are not available. However, the growth trends in~ 
dicated by the Nathan Associates (2) projections of future 
participation in "back country recreation" (fishing, hunt- 
ing, hiking and camping) provide an indicator of the magni- 
tude of potential pressures by both consumptive and appre- 
Ciative users. A proxy for pressure by just consumptive 
users is available in the form of the trends represented by 
projections of fishing and hunting license holders, also 
developed by Nathan Associates, 


The Nathan medium projections of 1980 and 2000 parti- 
cipation in back country recreation is summarized in Table 
10. The data shown are indexes (1965 equal to 100) rather 
than actual participation rates. Total participation in 
back country recreation is projected to increase by only le 
percent over the 1965 level by 1980 and only by 13 percent 
-by 2000. The modest national increase is a result of in- 
creasing urbanization. Participation per unit of population 
is expected to decline as the country becomes more urbanized. 
Total wildlife-oriented recreational use will increase by 
only 1.3 times over current use by 2000. 


Medium-level projections of hunting- and fishing-license 
holders, expressed as indexes, are also presented in Table 
10. In accord with past trends in numbers of licenses per 
100 population, fishing license holders are expected to in- 
crease from 10.54 in 1965 to 18.60 per 100 population in 
2000, while hunting license holders are expected to decline 
from 7.37 in 1965 to 6.73 per 100 population in 2000. The 
projections of total license holders show that by 1980 there 
will be 1.4 times as many hunters and 2.8 times as many 
fishermen in the United States than there were in 1955.2/ 
Demands for wildlife to hunt and fishing waters to fish will 
increase accordingly. 


Assuming that the trends shown in Table 10 are reason- 
able indicators, there still remains the question of what 
impact these trends will have on Federal lands. The only 
reasonable conclusion that can be drawn from available data 
is that pressures on public lands will increase at’no less 
of a. rate and probably at a greater rate than on private 
lands. How much.of this burden will be assumed by Federal 
as opposed to state agency lands is a matter of policy yet 





3/ 


=Bureau of Sport Fisheries and Wildlife estimates of 
the number of fishermen in 2000 presented in the National 


Survey of Needs for Hatchery Fish (3) are lower. “The Bureau 
of Spor isheries and Wildlite projections show that there 
will be only 2.2 times as many fishermen in 2000 than there 
‘' were in 1965. 
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Table 10.--Projected Increases in Back Country Recreation, 
Fishing Licenses and Hunting Licenses, by Region, 
1980 and 2000 








(1965=100 ) 
ACR MCOUICEY = PAShING «HUN CLG 
Region Ne Tone) Recreation licenses licenses 
Northeast 100 120 ale opel 143 241 113 133 
North Central 100 106 Ake 133 228 105 128 
South 100° 110 Ale SES 181 324 120 149 
Mountain: 

Montana 100 100 Pld) 
Idaho 100 100 sb alb 9) 
Wyoming 100 100 Lede) 
Colorado 100 100 LO) 
New Mexico 100 114 143 ) 
Arizona 100 129 De) aL Gi, 325 128 L738 
Utah 100 Li5 LAs.) 
Nevada 100 13:3 133 ) 
) 
West Coast: ) 
Washington 100 107 ilalay 
Oregon 100 104 iikesh ey) 
California 100 124 veel) 4) 
Total2/ 100 112 134, 1565. -282ac8 Lise as 
a/ ar 
—' Excludes Alaska and Hawaii. 


‘Source: (2). 


to be decided. At least for hunting, the current compara- 
tively light harvest relative to game population on Federal 
tands would indicate the ability of Federal lands to absorb 
additional hunting pressure. 


What this increased pressure means in terms of wild- 
life habitat management is equally vague. For example, the 
Forest Service, Bureau of Land Management, and Bureau of 
Sport Fisheries and Wildlife have estimated that 16.6 mil- 
lion acres of big -game range land under their jurisdictions 
in the 11 Western States is in need of some type of rehabil- 
itation treatment. Because of a lack of knowledge, it is 
not possible to estimate the impact of rehabilitation of 
this area on game population (much less hunter success) 
with reasonable accuracy. Again, the only conclusion that 
can be drawn at this time is that based on recent trends 
there will be continued public interest in the provision 
of a natural environment for wildlife, the protection of 
“endangered species and the like. These pressures will come 
from both consumptive users and from those concerned with 
wildlife as a part of the natural environment and therefore 
deserving of stewardship and husbandry. 


=) it 
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-CHAPTER IV 
OUTDOOR RECREATION 


Outdoor recreation is a very broad classification of 
activities. A partial list includes walking or driving for 
pleasure, participating in or watching outdoor games or 
sports, bicycling, swimming, sightseeing, skiing, water 
skiing, boating, hunting, fishing, horseback riding, hik- 
ing, nature walks, picnicking, camping, rock collecting, 
bird watching, and snowmobiling. 


Areas and facilities required for the diverse recrea- 
tion activities are also highly diverse. One broad classi- 
fication distinguishes among user-oriented areas, resource- 
based areas and intermediate areas (2). User-oriented 
areas, such as city parks or playgrounds, are close to 
users, usually small in size (frequently from a few to a 
few hundred acres), and intensively developed;. their use 
is closely correlated with the free time available each 
day. Resource-based areas have outstanding physical re- 
sources as their prime characteristic. Usually, they are 
large areas (some thousands of acres in size), at consider- 
able distance from population concentrations, and their use 
is typically vacation-time use, Intermediate areas lie be- 
tween the extremes, both geographically and in terms of use. 
They are typically within several hours' driving.time, are 
used for all-day outings and on weekends. ; 


Trends in National Outdoor 


Recreation Activi y 


Outdoor recreation, stimulated by a variety of factors 
including expanding population, higher incomes, more leisure, 
greater mobility, and urbanization, has expanded very rap- 
idly. The indications are reflected in construction of com- 
Mercial recreation facilities, increased sales of outdoor 
recreational equipment, and increasing numbers of visits to 
recreational areas. Yet few data sources are available to 
document comprehensively the extraordinary rise in outdoor 
recreational activity. : : 


One estimate by Clawson and Knetsch (1) of historical 
expansion in outdoor recreation is in terms of man-hours of 
activity. The estimate shows 7.8 billion man-hours in 1940, 
12.2 billion in 1950, and 21.0 billion in 1960; the 20-year 
increase in time spent on outdoor recreation is about 170 
percent. 


The Bureau of Outdoor Recreation (BOR) published tabu- 
lations of a 1965 survey of participation in outdoor recrea- 
tion activities under the title Outdoor Recreation Trends 
(9). The data in this study, gathered by the Bureau of the 
Census, were designed to achieve comparability with data 
compiled for 1960 by the Outdoor Recreation Resources Review: 


Commission (ORRRC) (7). 


The 16 activities recorded in Table 1 are not all-inclu- 
sive, but they account for the bulk of summertime outdoor 
recreation. A total of 6,476 million recreation occasions - 
was calculated for 1965, a 51 .percent increase over the 
4,282 million occasions calculated by ORRRC for the same 
activities in 1960. The increase recorded in 1965 by the 
Bureau of Outdoor Recreation was almost 70 percent of the 
expected 20-year increase projected by ORRRC from 1960 to 
1980. The number of individuals participating in each of 
the 16 activities listed increased from 1960 to 1965, and 
the average number of participating occasions per individual 
increased for every activity except horseback riding. 


Projections of National Outdoor 
Recreation Activity 
The ORRRC predictions, made from a 1960 base, were that 


summertime: outdoor recreation activities would increase 187 
percent by the year 2000 (5). 


With its new survey in 1965, and the finding that par- 
ticipation in 16 major summertime activities had increased 
51 percent from 1960 to 1965 (in contrast to ORRRC's projec— 
tion of a 20 percent increase), the Bureau of Outdoor ~ 
Recreation projected the following increases (9); 


Period Percent Increase 
1965-1980 WN 
1980-2000 66 
1965-2000 160 


Details of the projected increases are summarized in Table 2. 
Chief interest centers in the overall changes since proba- 
bilities for error are much greater when individual activities 
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Table 1.--Millions of Occasions of Participation in 16 Major 
Summertime Outdoor Recreation Activities, 1960 and 











1965 = 
No. of Occasions No. Individuals 
Activity -Year ~Year 
1960. 1965 TheCeasa 1960 1965 Fierce 
Walking for pleasure 566 1,030 82 As oan OPS Su) 
Swimming 672 970 44 M5 7/  Asii/5is) LS 
Driving for pleasure 872 940 8 Stas) We Ul 14 
Playing outdoor ; 
games or sports 474 929 96 SONAR RS Se hii 
Bicycling 228 467 105 ales a2 aS 92 
Sightseeing 287 457 59 S458) 692 26 
Picnicking HS) 451 62 SOS Olas 16 
Fishing 260 322 24 SWwiestsh CA ay. 12 
Attending outdoor 
sports events Le 246 43 SHS meet. 4 35 
Boating 59 220 38 RE To BBS) 18 
Nature walks 98 7, ils} aS 5 Gi AUST ENS) 8 
Camping . 60 S17) 62 10.4° 14.2 35 
Horseback riding 55 ia 40 eG Sls 44 
Water skiing 39 56 44 Vee 8.5 8 
Hiking 34 50 47 7.8 D5 26 
Attending outdoor 
concerts, plays eu S27 74 Ugh Tae S 32 
a 
Total ACEC AIG est ee e/ 
Soe ee ee ee eee ee 


8/1960 United States population of individuals 12 years 
and older, 130.5 million. 

Bites United States population of individuals 12 years 
and older, 141.3 million. i 


Source: Data from (9). 
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Table 2.--Millions of Occasions of Participation in 16 Major 
Summertime Outdoor Recreation Activities, 1965 and 
Projected 1980 and 2000 





a ions o ccasions Percen age 


Activity ; Changes 
1565- 1965- 
1965 1980 2000 1980 2000 
Walking for pleasure 1,030 Ih BSE, Ph (Yahi 49 peek 
Swimming 970 1,671 2,982 72 207 
Driving for pleasure 940 1,423 2,146 Bil 128 
Playing outdoor 
games or sports 929 Oo 4 2,940 72 216 
Bicycling 467 617 860 32 84 
Sightseeing 457 705 Mp LSS) 54 156 
Picnicking 451 668 I yO22 48 a7] 
Fishing 322 422 574 31 78 
Attending outdoor 
sports events 246 Sey 535 43 aba 7/ 
Boating 220 SHS 694 76 25 
Nature walks 117 HS} 274 48 134 
Camping OF 173 BAK) 78 238 
Horseback riding Wy 111 169 44 132 
Water skiing 56 124 259 eal 363 
Hiking 50 89 LSS 78 pals) 
Attending outdoor 
concerts, plays 47 80 144 70 206 
a ee ee 
Total 6,476 10,128 16,846 56 160 


ee 


Source: Data from (9). 


are considered. Four activities--swimming, playing outdoor 
cames or sports, walking for pleasure, and driving for plea- 
sure--are predicted to account for 63 percent of the total 
participations in the 16 activities listed. 


ORRRC's predictions of future outdoor recreation: activ- 
ity rested on a series of projections--total population, 
gross national product, per capita disposable income, hours 
of work per week, weeks of paid vacation, and per capita 
miles of intercity travel. The Bureau of Outdoor Recreation 
may have used the same factors, but this is not explained in 
its report on Outdoor Recreation Trends (9). 


The Nathan Report (8) used the 1965 Bureau of Outdoor 
Recreation survey as the basis for its projecting Partici-—= 
pating occasions to 1980 and 2000. The Nathan Report covered 
22 activities and used, additionally, unpublished data gath- 
ered by the Bureau of the Census for Bureau Of OCutdoom Rec— 
reation showing the percentage of the population 12 years and 
over participating in each activity and the number of parti- 
cipating occasions per participant. Its projections were 
based on the same variables as were used by ORRRC--per capita 
real disposable income, per capita intercity automobile 
travel, weekly hours of leisure per employed person, popu- 
lation--and included additionally, growth rate in metro- 
urbanization. 


The 1965 participating occasions used as the point of 
departure in the Nathan Report differ inexplicably from the 
Bureau of Outdoor Recreation reported figures. Therefore, 
attention has been focused only on the percentage increases 
projected, and comparisons have been made with the Bureau 
of Outdoor Recreation projected percentage increases. 


Activities were grouped into five categories in the 
Nathan Report: passive outdoor recreation, physically ac- 
tive Recreation, water sports, back country recreation, and 
winter sports.= Since data for winter sports are not ex- 
pressed in terms of participating occasions, and they are 

I y > : : . : 

=’Passive outdoor recreation includes: walking for plea- 
sure, driving for pleasure, sightseeing, attending outdoor 
sports events, picnicking, nature walks, and attending out-— 
door concerts and plays. These activities were all covered 
in the Bureau of Outdoor Recreation report. 

Physically active recreation includes: playing outdoor 
games or sports, bicycling and horseback riding. These activ- 
ities were all covered in the Bureau of Outdoor Recreation Report. 

Water sports include: swimming, boating, canoeing, sailing, 
water skiing. Canoeing and sailing, minor activities in terms 
of participation, were not included in the BOR report. 

Back country recreation includes: fishing, camping, hiking, 
hunting, Hunting was omitted in the BOR report because it is 
largely a nonsummertime activity. 

“Winter sports include: sledding, skiing, ice skating. 

These activities were not covered in the BOR survey. 


fo 
at 


@ 


“unclear in definition, they have been omitted from the sum- 


Mary presented here. 


In overall terms, the Nathan Report projects recreation 
activities participation up 60 percent to 1980 and 141 
percent to 2000 (Table 3). These projections are not radi- 
cally different from the corresponding Bureau of Outdoor 
Recreation projections of 56 percent and 160 percent. 
differences are more pronounced by activity category. 
Because the Nathan Report includes hunting and fishing in 
back-country recreation (activities which are not expanding 
as rapidly.as most of the activities recognized), it projects 
little increase in back country activities. 


Outdoor Recreation on the Public Lands 


The data on participation in recreation activities-- 
reflecting the great diversity of outdoor recreation activ- 
ities, the rapid increases in these activities, and the 
projections of large increases in future activities--—are 
difficult to relate in any direct way to past-or future 
participation in the same activities on the Federal lands. 


Some activities, like attending outdoor sports events 
Or concerts and plays, are tied to facilities more likely 
to be found in user-oriented areas than in resource-based 
areas. Camping and mountain climbing are more closely 
Oriented to the space and physical features to be found on 
the Federal lands. However, most recreation activities can 
be conducted in a great variety of locations--in urban areas, 
intermediate areas, and on the Federal lands. 


The great bulk of recreation activities occurs and will 
continue to occur in and close .to the population centers. 
Proximity and ready availability are overriding factors. 
But the quality of recreational experiences is a dimension 
that puts. the Federal lands in a different light. Space, 
landscape, attractiveness and other features of the Federal 
lands may draw different groups of people, or some of the 
Same groups more intensively, than the more limited user- 
Oriented areas. The satisfactions provided are different. 
Moreover, with increasing urbanization, greater mobility of 
population and increasing per capita income, the demand for 
resource-oriented areas (as exemplified by the Federal 
lands) can be expected to become relatively more intense 
than the demand for recreational activity in the user- 
Oriented areas. 
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Table 3.--Comparison of Nathan Report and Bureau of Outdoor 
Recreation Report Projections of Participation in 
Major Outdoor Recreation Activities, 1965 to 1980 
and 2000 

Percentage Increase) 57 

ie ae See en ae es BUT GAT OF OULOOOL ie. cs 


Nathan Report a/ 


Activity Recreation Report 
Category 1965 to 1565 to T565 to roee to 
EE aa ce EI att le NE Sr ae NTs 











1980 .2000 1980 2000 
Passive outdoor 
recreation® 62 134 50 139 
Physically ee ae 
recreation& 88 167 51 170 
Water sportsd/ 89 ey/ale 75 216 
Back-country 
recreation&/ 13 34 43 ee, 
Total 60 141 56 160 
So ee a aa a a ee a a es OE Ee, 
2/Medium-level projections, 


P/ walking and driving for pleasure, sightseeing, at- 
tending outdoor sports events and concerts and plays, pic- 
nicking, nature walks. ; 


&/piaying outdoor games or sports, bicycling and horse- 
back riding. 

2/ swimming, boating, water skiing. Nathan Report in- 
cludes canoeing and sailing additionally. 


£/Pishing, camping, hiking. Nathan Report includes 
hunting additionally. 


Source: Data from (8) and (9). 


ORRRC reported outdoor recreation visits to all public 
recreation areas in 1960 (6), but there is no way of compar- 
ing these figures with any total representing recreation 
visits to privately owned areas. The 4.3 billion occasions 
of participation in summertime outdoor recreation activities 
estimated for 1960 were not considered in terms of location 
of activity, and the relationship of number of visits to 
number of participating occasions is unknown. The 566 mil- 
lion visits reported by public agencies to ORRRC undoubtedly 
represents a large proportion of the total outdoor recrea- 
tion activity in 1960. 


The breakdown of 1960 visits to public areas--daytime 


_wisits, 40 percent to Federal areas, 42 percent to state 


areas, and 18 percent to local areas; overnight visits, 64 
percent to Federal areas, 34 percent to state areas, 2 per- 
cent to local areas--shows one aspect of the major role of 
the Federal lands. Federal lands account for 40 to 50 per= 
cent of the recreational visits to public lands. 


Area of Public Recreation Lands 
CAS a 2 od SOS SE INS) 


The public lands classified by managing agencies as 
suitable for recreation total about 400 million acres 
(Table 4). At least 91 percent of the total is in Federal 
Ownership; most of the rest is in state Ownership. State 
and local lands are distributed broadly across the country, 
but the extensive Federal lands are highly concentrated in 
the West. , 


Water areas are a basic requirement of many recreation 
activities and an important adjunct to most. In total, 
nearly 5 million acres of water surface are located on the 
Federal lands (Table 5). The acreage is largest in the West, 
but extensive in both the South and North Central regions. 


A major portion (about 80 percent) of the Federal recre- 
ation lands is classed as natural environment area under the 
Bureau of Outdoor Recreation classification schemel/ (Table 
6). Such areas, characterized by attractive natural set- 
tings, access roads, trails, and campsite facilities, are 
available to the public largely on Federal and state lands. 
About 12 million acres of outstanding natural areas and 45 
million acres of primitive areas are outstanding features 
of the Federal recreation landownership. 





1/ one classification scheme is set out in detail in 


(4, pe 40). 


68 


Table 4.--Public Lands Classified by Managing Agencies as 
Suitable for Recreation, by Census Region and 


Agenc 1967 
g La (Million Acres)&/ 








SSS ———— ll ————————— ele nS See Se 
United -- North = North- 
agency States West aqsaueh Central East 
er Se 
Pederat=! 
Natl. Park Service AUST eae 36.3 0.8 Oe 
Bur. Land Management 172.4.172.4 Olsehe 
Bur. Sport Fisheries 
& Wildlife Service 6.4 4.2 es 0.8 Ono: 
Bur. Reclamation Ons OS 
Forest Service TGs eal mnie ie) eau 1.4 
Total SOUL OSs Ole /as nia es EG 
State Boe S55 Tad OS 4.4 
Local Bre (eS) ORS eS One 
All Public B96 ob ae 29 leeie Aas qe ad 6.2 
tee a ne ee Ee 
a, 
—Figures may not add to totals due to rounding. 


b/ 


=The principal Federal agency omissions relevant to 
recreational use. are the Army Corps of Engineers and the 
Tennessee Valley Authority. The Corps of Engineers admin- 
isters over 8 million acres of land in 44 states, including 
350 reservoirs. Recreation is a major use of the Corps' 
reservoir sites. Similarly, the Tennessee Valley Authority 
has 1.0 million acres of reservoir land on which recreation 
is accepted as a major use. 
Source: 


Table data from (3). Footnote data from (4). 


Table 5.--Water Surface Acreage on Federal Recreation Lands, 
by Census Region and Agency, 1967 





b/ United North North- 


ADEN EY States Wes. Seurl Central east 
(Thousand acres )a/ ; 

National Park Service 1,795 687 672 406 30 
Bur. Land Management 366 365 
Bur. Sport Fisheries 

& Wildlife Service Plo 423 55 204 wal 
Bureau Reclamation L939 190 10 
Forest Service 1,187 660 TEU 447 3 


|S a AP SESE 


Total 4,740. f24925 01,304) 21-068 44 





a/ Figures may not add to totals due to rounding. 


b/ The principal federal agency omissions relevant to recrea- 
tional water use are the Army Corps of Engineers and the 
Tennessee Valley Authority. The Corps of Engineers ad- 
ministers 28,000 miles of improved inland and intercoastal 
waterways and 350 reservoirs. The Tennessee Valley 
Authority has fee control and easement rights to 10,000 
miles of reservoir shoreline. , TVA lakes have about 
60,000 surface acres. 

Table data from [3]. 


Source: Footnote data from [4]. 
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Table 6.--Public Recreation Lands Classified by BOR System, 
by Census Region, 1967 





SO = 


e on 
BOR Public United North North- 


Class Ownership States IIS aie SENS. Central . east 
; 7 
: (Million acres)= 


b/ Federal 


I Gets. et 
State & local 0.3 Od Onl Ont 0.1 
£72! —“Federki THO OLS 2) Os35 Ost 
Seo euemiecal cue Oe) apr e  nORe 0:2 
Pits’ “federal QI CAGE See SRS iG 
States local chico Pee Rae my al i ee 3.9 
iv aiFederal A OChouen IL Dal 0.6 On? 
State & local ONSEER Cc een Osler EON): 0.1 
We A rederal HANS) 42) Ba eo 069 
State & local ee 5 0.4 0.8 Onn 0.2 
We 8 pederal 1.6 1 5S 0.1 
State & local 
Total. . Federal SpOe eaa0s0N 7-4. st 1.6 
Statecesiocal © 63615670910. od0.0./.13.2 AaS 





a/ Figures may not add to totals due to rounding. 


b/ High density recreation areas. Intensively developed. 
Usually within or near urban population centers. : 


c/ General outdoor recreation areas. Relatively accessible 
to urban centers. Generally less intensive facility 
development than Class I. 


G/ Natural environment areas, Attra¢ttive natural settings. 
Usually more remote from urban centers than Class I or 
II. Access roads, trails, campsite facilities and mini- 
mum sanitary facilities. There may be other compatible 
uses. 


e/ Outstanding natural areas.. Individual areas of remarkable 
natural wonder, high scenic splendor, or features of sci- 
entific importance. Facilities limited. 


£/ Primitive areas. Usually remote from population centers. 
Extensive areas. No development of public roads, permanent 
habitations or recreation facilities except trails. 

g/ Historic and cultural sites. Access adequate, but onsite 
development limited to prevent deterioration. 


Source: Data from [3]. rT 


Facilities on Public Recreation Lands 
Except for the primitive areas, where the construction of 
facilitieés..is prohibited, recreational use depends on 
the availability of facilities as well as land. State and 
local areas have more of the facilities required for inten- 
sive daytime recreation than the Federal lands--swimming 
beaches, parking spaces, picnic tables, boat access parking, 
and marina slips (Table 7), Tent and trailer campgrounds 
are fairly well divided between Federal and state and local 


areas. The Federal lands, because of distance from popula- 
tion centers, supply most of the cabin, hotel, and motel 
facilities. : 


Recreational Visits to Public Lands 


In 1960, visits to Federal recreation areas totaled 
384 million, distributed by agency as follows (8): 


Million 

Visits 
Army Corps of Engineers 109 
Forest Service e153} 
National Park Service 72 
Tennessee Valley Authority 42 
Bureau of Reclamation 24 
Bureau of Land Management ey 
Bureau of Sport Fisheries & Wildlife aut 
Department of Defense 16 


From 1960 to 1965, increases in visits were registered 
for all agency lands. Federal agencies, as a whole, hada 
56 percent increase; state agencies, 43 percent. Among 
Federal agencies, recreation visits expanded fastest. for the 
Forest Service (73 percent), Park Service (68 percent), 
Bureau of Land Management (59 percent), Army Corps of En- 
gineers (55 percent), and Bureau of Reclamation (50 per- 
cent) (8). 


An historical series of recreational visits is pre- 
sented in Table 8 for the national parks, other Park Service 
areas, the national forests, and wildlife refuges. These 
lands accounted for 49 percent of the total recreational 
visits to all Federal lands in 1965. From 1948 to 1967, 
visits to national parks increased 263 percent; to other 
Park Service areas, 438 percent. Visits to National for- 
ests increased 571 percent from 1948 to 1965, at which time 
the Forest Service changed its record-keeping from visits 


Te 


.Table 7.--Recreation Facilities on Public Lands, by Agency, 1965 


Table 8.--Recreational Visits to National Parks, Other Park 
Service Administered Areas, National Forests, and Wildlife 
Refuges, 1948-67 




















piss te s ‘ty a ss a = a a aha aa — 
Youd 5 : é . Bi Fi zi ' Nation Other Pa Nationa Wildli 
pas os 4 5s 2 a = a 0 ° pear ey carstcan’ Forest B/ aE cy 
8 a x 2 N ; 
ph (Million visits) 
eee) 1948 TO) 18.6 ewes) 
a ” oO wo o ” in a oS eee ae ae sta 
. K . . 2 ° ¢ ° eS aie AS ies fs 
O@ Brn od ERENT hee 8 Viti eS ORE Eee 1951 14.6 22.0 29.7 3.4 
ae oais 1952 16.4 30.2 32.7 423 
05 1953 16.9 34.8 35.1 4.7 
Been 2 ey ONS Sea 1954 17.5 36.2 40.0 5.2 
eS 2 ° N fo} ° ro) VOSS 18.4 Bia 45.3 TeO 
1956 LOS 41.5 Dee. he. 
ops. 1957 20.4 47.0 60.4 So7 
Bete so? @ cen dep tugnte a | 
oa @ OM Sd ee sit OMS TCA = tn ey 1958 oV.2 43.6 67.7 9.1 
at sa 8 q 1959 21.6 46.3 80.5 9.9 
eek 1960 25.8 52.4 Sse 10.6 
cE) a Py ra + * os a 1961 2720 58.5 100.6 ATO 
Baa ie Cena f ee Eo Tas 1962 32.4 63.9 111.5 10.8 
° e ~ Ww ~r N y é~ N é~ in 1963 sya 69.1 AO Si 12.4 
vu p ere a hits coo go : : : 1964 33.3 75.0 132.4 13.9 
z200 I a 2 : 1965 35.9 82.3 160.3 12.9 
Jaliedl 4 1966 38.6 94.5 13.8 
1967 aS 100.0 pe a 
4 foe) (ea) N a wo fen} 
= a ao = nN N id é 2 nN ‘ a/ Data refer to 48 contiguous states through 1965, 50 
a N ee 2 states in 1966 and 1967. Alaska and Hawaii accounted: 
for 0.7 million visits in 1965 in national parks and 
% . 0.4 million visits in other Park Service areas. 
lima! 5 
7) ” 
-_ “ 8 or o b/ Data not shown for 1966 and 1967 because of change in 
Uv v Q, S E reporti units from “number of visits" to "visitor days." 
Cc n Q wn Ase: aS 4 
n 3 n yy ie + A visitor day aggregates 12 person-hours of recreational 
Pa D wo oe Aaa tps an 4 use. Visitor days reported by the Forest Service for the 
- o oo Vd OP UVP HY: w as a national forests are as follows: 137 million in 1966, 
ae BU “ior Uigts) 7 A AR ee rac me 3 151 million in 1967, and 166 million in 1968. Roughly, 
reo ii © Oa 3° ae 3 a a ae a a 1.5 visits equals 1 visitor day. 
Pa) 2 = Me e e e SB 8S VU a 
ee 3a oo te ey da + see Spe ae ae “ c/ Data refer to 48 contiguous states through 1964, 50 
4 Oo HO £9 GQ HO HO AHO 0 2s oO states in 1965-67. 
0-4 OCC arouse care yee) CMmEOEC |= Mec Wah oeics 4 
sai Te fe Se a» PP CY UVH BQ WH 3 
ae ran gs an On man Lord Bee ee Sar 2 Source: Agency reports. 





to visitor-days; visitor-days increased 21 percent from 

1966 to 1968. Wildlife refuge visits increased 420 percent 
from 1951 to 1967. The compound annual rates of increase 
are: national parks, 7.0 percent; other National Park Ser- 
vice areas, 9.2 percent; national forests, 11.8 percent; 
wildlife refuges, 10.8 percent. For the four categories of 
Federal lands combined, the compound annual rate of increase 
is in excess of 10 percent. 


Projection of Recreational 
Visits to Federal Lands 

The Nathan Report (8) projected recreational visits 
to Federal lands under four agency designations: national 
parks, other National Park Service areas, national forests, 
and wildlife refuges. Determinants used to project overall 
participation in outdoor recreation activities--per capita 
real disposable income, per capita intercity automobile 
travel, weekly hours of leisure per employed person, ‘and 
rate of metro-urbanization--were not considered as reliable 
for projecting visits to the four categories of Federal 
land considered as in explaining past performance. Esti- 
mating equations were based on developing consumer prefer- 
ences, as measured by the historical record of visits over 
time, and per capita real disposable income. However, the 
equations. were not developed in the same form for the four 
categories of Federal land. 


The results of the projections are summarized in Table 
9. National park visits are projected up 507 percent from 
1965 to 2000; other National Park Service areas, 256 per- 
cent; national forests, 498 percent; wildlife refuges, 504 
percent. The individual projections are difficult -to ac= 
cept. For example, over the 20-year period 1948-67, na- 


tional park visits increased 263 percent and national forest 


visits increased about 830 percent; yet the projections in- 
dicate that national park visits will increase at a slightly 
higher rate than national forest visits. 


On an overall basis, the 25-year projection to the year 
2000 indicates a 465 percent increase in recreation visits. 
Large as the increase is, it gains credibility from the fact 
that the overall increase was 615 percent for the past 20 
years. The historical compound rate of annual increase for 
recreational visits to the Federal lands has been in excess 
of 10 percent; the projected rate of increase to the year 
2000 is 4.9 percent. 


State park visits were projected on the assumption 
that the ratio of state park visits to national park visits 


Table 9.--Recreational Visits to Federal Lands and State 
Parks, by Agency, 1965 and Projected to 1980 
and 2000 
(Million Visits) 











vaEe 2 4 Park Service yational Wildlife State. 
s Other Forests Refuges Parks=— 
Parks eee 
L9GS S569 82.3 LEO Ss AGS) 420.2 
(actual ) 
1980 84.0 Was (SY Sh 510) SYSVAKS} Ts PALO RSS 
2000 ANT Ae 293.3 OS Sle, HESS) Alyse Sh Sat 


er 


8/Regional data compiled in 1965 show 62 percent of 
the visits in the North, 17 percent in the South, and 21 
percent in the West. Projections to 1980 show the follow- 
ing percentage relationships: 49 percent North, 25 percent 
South, and 26 percent West. The corresponding figures for 
year 2000 are: 49 percent North, 28 percent South, and 23 
percent West. 


Source: Projection data from (8). 
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will continue to increase in the future at about the same 
rates as in the past; the resulting ratio will be 15 to l 
in 1980 and 19 to 1 in the year 2000. This assumption is 
based on expectations that state parks will continue to 
serve as higher intensity recreation areas, particularly 
as weekend recreational facilities near metropolitan areas. 
The projection indicates an increase in state park visits 
from 420 million visits in 1965 to 4,118 million visits in 
2000. 


Constraints on Projections of Recreational 
Visits to Federal Lands 


The projection’ of recreational visits to the Federal 
lands at an average compound annual rate of 4.9 percent is 
conservative in view of the historical experience of a more 
than 10-percent annual rate. Nevertheless, the projected 
absolute increases in visits to Federal lands (national 
parks, other National Park Service areas, national forests, 
and wildlife refuges) from 291 million in 1965 to 1,548 mil- 
lion in the year 2000 are of such magnitude as to raise 
serious questions about attainability. 


In part, the projections must be related to the projec- 
tions for other public lands. State park visits are projected 
from 420 million to 4,118 million. Whether state parks will 
be able to accommodate such a large volume of use is ques- 
tionable. The question is not simply whether states can ac- 
quire additional lands, funds, and facilities to handle an 
880-percent increase in recreational use, but to what ex- 
tent the attempt will fail to meet the kinds of demand for 
outdoor recreation which require space and lack of human 
congestion. The desire for space and attractive natural 
settings is more likely to shift future recreation demand 
from state and local.areas to Federal lands than the reverse. 


The extensiveness of the Federal lands is not, by it- 
self, an indication that the projected increases in recre- 
ational use can be accommodated. The Federal lands are 
concentrated in the West, and the physical characteristics 
valued by consumers do not permit simple interchanging of 
acres. Yosemite National Park has 758,000 acres. Dispers- 
ing 1.5 million visitors over this area would mean roughly 
2 visitors per acre. Most of the visitors, however, spend 
most of their time on the 10,000-acre Yosemite Valley floor, 
which means a concentration of about 150 visits per acre. 
The actual degree of congestion depends on the distribution 
of visits.over time, but a large portion of the annual vis- 
its occurs during a few months of the year. The physical 
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limitation--in terms of psychological reaction to conges- 
tion, the facilities that can be provided without impairing 
the attractions of the area, and the ability of the land to 
withstand such heavy use without deterioration--does not 
permit the amount of expanded use as is reflected in the 
projections of national:park visits. Some of the projected 
increase must shift to presently less-used acres. The ef- 
fect of shifting recreational use from intensively used 
acres of preferred areas to less-used acres which may not 
be as attractive to users is unknown. However, if the over- 
all projections have validity and it can be assumed that 
greatly expanded use can accommodate to the use of pres- 
ently less-preferred areas, the acres needed are available 
on the Federal lands. 


An important ingredient of providing for recreational 
use is the investment in facilities--such as access roads; 
camping, picnicking, and parking facilities; food and lodg- 
ing; beaches and marinas; water supply and sewage handling-- 
and management. It is possible, with adequate investment, 
to add greatly to the intensity of use and to bring little- 
used areas of the Federal lands into use. Budget program 
levels of 1967--such as $126 million for the National Park 
Service and $39 million for the Forest Service--will have 
to be expanded vastly to accommodate the projected expan- 
sions in recreational use. The projections imply that the 
supply of land and facilities in relation to recreational 
use will at least be maintained in the same ratio as at 
present. 


A further policy question revolves around the commit- 
ment which Federal agencies will be willing to make to rec-— 
reational use in view of major commitments to other resource 
demands. Only the National Park Service has recreation as 
its primary management responsibility. Yet, even in this 
instance, with some groups in the consuming public seeking 
expansion of intensive recreation while other groups seek 
additional land dedications to primitive areas, it will be 
very difficult to build toward projected volumes of use 
while maintaining any reasonable balance in meeting the dif- 
ferent use demands. The Corps of Engineers, the Tennessee 
Valley Authority, the Bureau of Reclamation, the Bureau of 
Sport Fisheries and Wildlife, and the Department of Defense 
all have major responsibilities other than recreation claim- 
ing their attention. . These agencies, to varying degree, ac- 
cept outdoor recreational use and are providing for expan- 
sion of this responsibility, but the extent to which they 
will continue to do so as the volume of use builds up and 
results in increasing land and water use conflicts involv- 
ing their prior management interests is unknown. 
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The major landholding agencies-—~the Forest Service and 
the Bureau of Land Management--have historic attachments in 
places to particular resource uses but, in theory at least, 
all uses including recreation are entitled to equal consid- 
eration. The problem otf accommodating use expansions still 
remains. As the demands build up for a variety of uses 
against a relatively fixed land base, conflicts arise inevi- 
tably. Resolution of the conflicts may mean less water, 
timber, forage or other resources than would be possible 
under specific management for a particular use, but it may 
also. mean that less recreation will be supplied or, at 
least, less of the recreation demanded by those groups of 


users who see other land uses as destructive to recreational 


values. : 
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CHAPTER V 


TIMBER 


This chapter summarizes the historical trends in 
United States timber production, projections of United 
States timber production to 1980 and 2000, historical 
trends in timber production on the public lands, and pro- 
jections of timber production on the public lands. The 
potential role of the public lands in contributing to 
future timber supply is examined both in terms of the 
extension of present agency policies and the intensifi- 
cation of timber management. 


“Trends in United States Timber Production 


Primary log products are identified as sawlogs, veneer 
logs, pulpwood, miscellaneous log products, and fuelwood. 
Sawlogs, veneer logs, and pulpwood are the major products. 


Round Timber Production 


Trends in production have varied by product, but the 
net effect has been an essentially stable pattern in over- 
all log production (Table 1). Log production totaled 10.8 
billion cubic feet.in 1947, 10.6 billion in 1963. The 
trend was nearly horizontal over the 16-year period. Pro- 
duction moved up in 1964 and reached 11.8 billion cubic 
feet in 1968, an ll-percent increase over 1963 production. 


Sawlogs 


Sawlogs, which are manufactured into lumber, have been 
historically the major timber product in the United States. 
The trend in sawlog production has been nearly horizontal 
over the period 1947-1968. Production was 5.5 billion cu- 
bic feet in 1947, 5.7 billion in 1968. ; 


Sawlog production data are not available by species 
groups, but lumber production data are available, and the 
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Table 1.--Production of Timber EEOGUCES in the United States, 
by Major Product, 1947-19682 
(Billion cubic feet) 


Vear All Industrial Roundwood Log Fuel- 
Productsa:). . Sawsuvencer Culpen sm ae wood 
Total 7° P~ otherb/ portsS/ b/ 


logs logs wood 


ee 


1947 10.8 5 Tt oS oak eget eee oe o7 
1948 12.0 Bal het BS ig CA BS 8 ey 
1949 10-2 7-5) SQ ar ers oe pa) 
1950 10.8 8.5 5.9 ie a gg .8 Pin 
1551 tt, 0 B72 5.8 hy he Pata) aS) ee 
1952 10.8 g§.85.8 a Bei ee a7 2.0 
1953 L057 Bre 65.9 hea 19 2G 1.9 
1954 10.6 Boyes are Geta. Lg Hip 
1955 10.9 9.2" 5.8 ay Spee Hoe 6 7 
1956 11.3 9.6 5.9 Gee oes .6 ey 
1957 1052 GcGra Sed 56. ed We 6 
1958 - 40.06 eel. pe ered 6 1.5 
1959 10.8 Wie mini i) eo ae re 1.4 
1960 10.2 Re See he DORE 25 133 
1961 9.9 8265 429 pet Od 5 0.1 13 
1962 10.2 9 Ceo? oo cG 5 a it 
1963 10.6 9. god i feat .5 Bel cies 
1964 17.4 HO. tos. Ghee Ole 0 25 2 Bho 
1965,, 11.5 TOe suet. Ome | 25 52 {21 
19662/ 11.6 ifleWeerb oh, 1,0 1 et. 2 5 2 1.0 
19679/ 11.3 LO 0n eo haat. Camco d. .5 we 1.0 
19689/ 11.8 10-5. Se7 tte lee 25 .4 1.0 





a/ 
b/ 


=Estimates of consumption considered to be equivalent to 
production. 


S/unidentified by product. 


d/ 


= Preliminary estimates. 


Columns may not add to totals because of rounding. 


Source: Data for 1947-49 from (5); data for 1950-68 from (6). 
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relationships among sawlog categories can be considered 
virtually synonymous with those in lumber. Softwood lumber 
production, which has held steady at about 80 percent of 
total lumber production, has had a horizontal trend from 
1947 to 1968 (Table 2). A similar trend has held for hard- 
wood lumber production. 


About three-fourths of all lumber (74 percent in 1962) 
is used in construction. Manufacturing uses (furniture, 
sports equipment, musical instruments, boats, toys, games, 
trunks, hand tools, pencils, caskets, blinds and shades, 
shoe lasts, commercial equipment, industrial machinery, 
etc.) take 11 percent of the total. Shipping and handling 
materials take 12 percent. The remaining 3 percent of the 
lumber output goes into a miscellany of uses, principally 
"do-it-yourself" projects. 


Veneer Logs 


Total veneer log production has trended upward steeply 
and consistently. From 275 million cubic feet in 1947, 
production rose to 1,135 million cubic feet in 1968. © 


The sharp upward trend in veneer log production re- 
flects mainly the increase in demand for softwood plywood. 
Softwood veneer log production rose from 751 million board 
feet in 1947 to 6,070 million in 1968, an increase of more 
than 700 percent (Table 3). Hardwood veneer and plywood 
demand have also increased substantially, but the increased 
demand has been met by imports. Hardwood veneer log pro- 
duction in the United States reflects a horizontal trend; 
production totaled 819 million board feet in 1947, 865 
million in 1968. 


Pulpwood 


Pulpwood remains the basic fiber source for a great 
variety of papers (book, fine, coarse and industrial,. sani- 
tary and tissue, and construction papers and newsprint) and 
boards (container, bending, building, and other boards). 
Pulpwood is also used for cellophane, rayon, photographic 
film and similar products. Use of pulp and paper products 
has increased steadily on a per capita as well as total 
basis. 


Pulpwood production increased strikingly from Gh 740) 
million cubic feet in 1947 to 3,155 million in 1968, an 








Table 2.--Lumber peoge toe in the United States, by Region, : 
1947-19683 


(Billion board feet) 





1947 5 (35.4 -28:0. 7A 5 622 20 34 13) Gao Cem eeT Cm, 
1948-~5°.37,05229.6. 7.4. 6.0 ao2.6. std 1s ee ea ne 
194900 82.2, 266, 52) Ae le Oe cures oem eee ome 
1950... 38.0. 30.6 7.4 4.9008 250 3 G1 4 oe Ue amen me 
ESS Rie nie ee: eo Pa Pr Moby EEN CY oye ee SP ELS 
1952 537.5, /.30¢2), (7. 2cb4ely sl, Ae ee]. 137 emo ome mnt Sm 
1953 0 u36. 70029. Go 7 22 5) Ona Secs a1 Omeecny mem ome 
LOSA Er 3654582934 eden ale i 7) Ont). 7, coy On 
POS5 et), 4) 29.8, . TeGut 5s 4) 5e Ome) ume 17 ened mn 7 
19569 238.2, g300, 6.0" sol Blo. andes eees ume een 
1957") 32, 9.927.) 1526 ehsla alot er?.2 210) 47 Ge) a eomameaRe 
LOS Boag 3 Ave 7 adoro Omess9 1,4 215.) 20g) (crammeanammoe,, 
L95G) FP s7e0 30.5 aeed 412°" 1250 a7 TiO. ae sO ammeeOmm AG 
1960. 32:90 2657 2653. 3.196 luca. Tok uses gm meme 
19619 032.0 lG. 1a Gg. Ouse pial 2g 25 eno mec ee eee 
19625 35.2026. Genoa ges Oba! eens an Ono meo TG meee Cem oe 
1963 4s le 2G lac 4 eel 3 eg? 0 eee ele ee 
1964 p26 Biv 29. Sul eat Agel ol eS ee O ore ern omeeD 7 
EM I KI Hen fie se Bir Heeb into Me eS M {sp eh ea) eats 
196 Ca 36 Se 2028 ols Tad oe el glenn OCG eae emg 
19G ie), 3406" 27 de Jaa Wand Tess 10 seen ee eect 
D968 86m 5 529 Sar6c7_ oan lw lo gt oo 10.0 7 nce? tes 
pn a gt AT es, en ee ee 


a/ 


b/ 


= Includes small volumes of western hardwoods--about 0.2 
billion board feet in recent years. 


Data may not add to totals because of rounding. 


o/ preliminary estimates. 


Source: Data for 1947-49 from (5); data for 1950-68 from (6). 


Table 3.--Veneer Log Production in the United States ,2/ 


1947-1968 





Year species Softwood 
Cn eeiereenieiaete apeaachaerearenmeniinioeamrerontpadiaomannnatntit 
1947 1,570 751 
1948 b/ 

1949 b/ 

1950 B/ 

1951 Peon i232 
1952 Digna? 1,548 
1953 2,815 1,861 
1954 os CES 1,978 
1955 3,433 2,431 
1956 Be oP be 2,493 
1957 3,332 2,455 
1958 3,713 2,884 
1959 4,350 3,488 
1960 4,276 3,446 
1961 4,628 3, 836 
1962 4,854 4,068 
1963 5,308 4,530 
1964 5,845 5,005 
1965 6,275 5,425 
1966 6,330 55525 
196 75/, 6,350 5, 500 
1968—" | 6,935 6,070 


: A 


a/ 


=Includes small volumes of imported logs. 


b/Data not available. 
c/ 


— Preliminary estimates. 


Source: Data for 1947 from (5); data for 1951-1968 from 


(6). 


(Million board feet) 
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increase of 130 percent. From 13 percent of total log pro- 
duction in 1947, pulpwood output increased to 27 percent of 
the total in 1968. 


Statistics on pulpwood roundwood production increas~ 
ingly understate the volume of wood used in pulp manufac~ 
ture, Wood chips used in 1950 totaled 1.3 million cords, 
or 6 percent of total domestic pulpwood production. In 
1968, 16.3 million cords of chips were used (28 percent of 
total domestic pulpwood production). Most of the chips are 
produced from slabs, edgings, veneer cores, and other coarse 
residues of wood-using mills. However, a growing propor— 
tion of the chips received by pulp mills, especially in the 
South, is being produced from roundwood at chipping instal- 
lations. 


Total pulpwood production, including wood chips, is - 
shown in Table 4. Both softwood and hardwood species have 
been used increasingly. Softwood production moved from 16 
million cords in 1947 to 57.3 million in 1968; hardwood 
production from 2.5 million cords to 13.9. Hardwoods. have 
gained in relative use from 14 percent of total production 
in 1947 to 24 percent in 1968. Soft-textured species, such 
as gum, aspen, yellowpoplar, and cottonwood, account for 
most of the hardwood cut. But the use of dense woods such 
as oak has been rising rapidly. Broadening the hardwood 
species base for pulp manufacture has greatly increased the 
timber resource available to the pulp and paper industry. 


Other Industrial Timber 


Miscellaneous industrial log products, a category in- 
cluding cooperage bolts, piling, poles, posts, mine timbers, 
hewn ties, box bolts, shingle bolts, excelsior bolts, turn- 
ery bolts, and chemical wood, have had a mixed record in 
production. Some products have increased in use; most have 
declined. : 

In overall terms, the trend of productiont/ is down 
from 940 million cubic feet in 1947 to 500 million in 1968, 
However, stability in the volume of production has become 
apparent in recent years. Production dropped steadily from 
1947 to 1960, but since 1960 the trend has been almost hor- 
izontal. 





2/production is considered to be equivalent to con- 
sumption. 


. ; © , | & 





_ Table 4,--Pulpwood EoeC Een in the United States, by Region, Fuelwood 
1947-19683 
(Million cords) Fuelwood cut from roundwood is used almost entirely for 
i domestic heating and cooking. Fuelwood from plant by-products 
MMOs jeaqustatase Gt’ ONGrth 1k he Os USGULN ORDO WaSe such as slabs and edgings (about 45 percent of total fuelwood 
Year ii Satreutard. / use) is used both for domestic purposes and for steam power 
Total ean taster tan eo o> eee Total (ood ‘wood 1etal= in wood-processing plants, Both categories of fuelwood use 
wood wood wood woo Ww haverdeclined: 
at LaNS 1650 aie a ss ty so he te 328 Production of fuelwood cut from roundwood declined 
£938 20.0 1 7.2 3.3 4.6 3.3 1.3 9.9 8.9 0) 3.4 rapidly from 2,685 million cubic feet in 1947 to 1,125 mil- 
ae a he ee Poms tomes Oa 127. To Ae Tio 0. 1 Beas lion in 1962. Since 1962, the decline has slowed consider- 
echt aap A pao ee ere ee ably, but it has continued. Production was down to 970 
meade ES A IEE : ae i : r eS Toe: million cubic feet in 1968, 
1952 eimai teen 6. OMA. lime 2.99 1A6-019;8) (158 2455 
Lg53 D8) Ba ae 5.4 Sie, BAO sore ahaa OO ea 4 ey: ‘ ; e 
1954 Oy sommes Dares 6S 5-295) 276° 16,42 24, 2-- O52. - 583 LCP Leb east fee re ech eek) 
ee oar See oe sey ae aoe Boe es aan oo Table 5 shows a detailed breakdown of roundwood pro- 
z 2 3 9 ‘ ; a duction by region and product for the year 1962. Industrial 
roundwood production is distributed by region as follows: 
noes ees es as pe ae ete rita “Ee a pAb Northeast, 8 percent; North Central, 8 percent; South, 39 
1959 36.7 29.1 7.6 6.6 3.3 3.3 22.8 18.7 4.0 7.4 percent; Rocky Mountain, 7 percent; and Pacific, 38 percent. 
4 ae ae es des Bee eae Sate ena mee Boe Sawlog production, more than 80 percent of which is 
: : Z ‘ : pa ie tae 3 i : softwood, is concentrated in the Pacific region. In 1962, 

: : this one region provided some 57 percent of all the softwood 
ee ae ree rene ee eo A ee Baie ae aa Sawlogs produced and 45 percent of total sawlogs. The South 
1964 49.5 38.4 lll 8.8 3.9. 4.8 28.8 92.5 6.4 c/ produces 32 percent of the total in a softwood-hardwood 
1965 52.0 39.9 12.1° 8.8 The 4.6 30.8 23.8 70 13.5 ratio of nearly 2 to 1. Eighty percent of total veneer log 
1966 55.5 41.9 13:6 10.0 4.6 5.4 33.1 25.4 77 12.5 production, virtually all softwood, is produced in the Pa- 

< ‘ sion i i > * : " 3 cific region. In pulpwood production, the South is the dom- 
d/ inant region, producing in 1962 some 62 percent of the total 
canes aot Aco oer Rae, oe ree aoe Sees a ee nation's pulpwood (65 percent of the softwood and 54 percent 


of the hardwood). Miscellaneous industrial roundwood pro- 
a duction is concentrated in eastern United States--44 percent 
a/ es in the South and 38 percent in the North. Southern produc— 
— Data may not add to totals because of rounding. tion of miscellaneous industrial roundwood is 58 percent soft- 


b/ wood, but in the North production is 78 percent hardwood. 


— Softwood mainly. Includes small volumes of hardwoods, in- 


creasing gradually to 0.5 million cords in recent years. Reqdonal- trends can bertraced only for lumber (which is 


sufficiently close to sawlog production to be considered an 
equivalent product) and pulpwood. In total lumber produc-— 
tion, which exhibits a horizontal trend from 1947 to 1968, 
regional trends vary (Table 2). Lumber production in the 
North, nearly three-fourths hardwood, has tended to hold 
steady since 1957, but has declined slightly from 5.4 bil- 
lion board feet in 1947 to 4.1 billion in 1968. Lumber 
production in the South declined from 13.6 billion board 
feet in 1947 to 10.3 billion in 1957; since 1957, the trend 


c/ 


aay 


Not available. 
Preliminary estimates. 


Source: Data for 1947-1949 from (5); data for 1950-1968 from (6). 


Table 5.--Estimated Volume of Domestic Roundwood Production in 
the United States, by Major Product and Region, 1962 


a/ 
(Million cubic feet) : 





Product , 
United North- North Rocky 
ime States east Central OOF Mtn. Facit+c 
Region 
nn EY 
Sawlogs: 
Softwood 4,224 142 50 WS OEEY 541 2,394 
Hardwood 1,047 AL 275 ly 7/2) 2 AS 
ee 
Total Die seals) BS) 1,676 543 2,413 


Veneer Logs: 


Softwood 708 sy 6} 19 687 
Hardwood 149 22 18 109 
oo a 
Total 857 22 18 a2 19 687 
ee 
Pulpwood: 
Softwood 1,886 196 alga esl 231 20 324 
Hardwood TAY) 118 168 390 Al 
re ae 
Total 2h (S10)s) 314 282 Poet 20 365 
eee _____ nel 
Misc. 
Industrial: 
Softwood 239 24 16 120 18 60 
Hardwood 226 54 85 86 2 
er SS 
Total "- 465 78 100 206 20 60 


Fuelwood: 


Softwood . 208 Bil 6 118 16 41 

Hardwood = 916 200 267 443 2 4 
Oe eae 

Total ~ 1,124 227 273 Sed 18 45 


aaoaoaoaoaoeeeeeeeeoeeoeoeooooooooeooooeoooeaoooo ae 


All Roundwood: 


Softwood 7,264 389 185° 2,570 615 3,506 

Hardwood 3,056 565 813 1,608 6 64 
2 a a te ll OR es 

Total 10,320 954 998. = 4.177" “627 3,570 


ee ____. ___ ne 


a/ 


= Columns may not add to totals because of rounding. 


Source: Data from (5). 








has been horizontal. In the West, the trend has been up from 
16.3 billion board feet in 1947 to 21.5 billion in 1968. 


Pulpwood production has expanded rapidly in all regions 
(Table 4), but at differential rates. In 1947, the North ac- 
counted for 30 percent of the total production; the South, 50 
percent; and the West, 20 percent. By 1968, the North's share 
was down to 18 percent and the South's share was up to 61 per- 
cent; the West remained essentially even at 21 percent. 


Exports and Imports 


Net imports of industrial timber products in roundwood 
equivalents increased from 795 million cubic feet in 1947 to 
1,560 million in 1968 (Table 6), a much more rapid rate of 
increase than is evident for apparent consumption of industrial 
roundwood (from 8,815 million cubic feet in 1947 to 12,070 
million cubic feet in 1968). However, net imports increased 
from 9 percent of consumption in 1947 to 14 percent in 1950; 
thereafter, it has held steady at about 13 percent, varying 
only between 12 and 14 percent. 


Log imports, estimated at 77 million board feet in 1967, 
were only slightly lower than the average of the last five 
years, but considerably below the 230 million board-foot 
average of 1950-1954. Over half of the 1967 imports originated 
in Canada, chiefly softwood species. Most other log imports 
are tropical hardwoods from South America and Africa. Log 
imports are used in the manufacture of lumber, veneer, plywood 
and wood pulp, and are reflected in the production statistics 
for these products. 


Log exports reached 2.0 billion board feet in 1967 and 
May have attained 2.6 billion in 1968. The growth curve is 
striking--48 million board feet in 1950, 522 million in 1962, 
1.2 billion in 1965. Some 95 percent of the export is soft— 
wood, mostly from western Washington and Oregon. Japan, the 
destination of 80 percent of the exports in 1967, has been 
the principal market for the rapidly rising log exports. 


Despite the preponderance of log exports over imports, 
the United States is a net importer in most major timber 
categories. Lumber exports, mainly softwoods to worldwide 
markets, declined from 1.2 billion board feet in 1947 to 
0.5 billion in 1948, then recovered slowly to 1.2 billion 
in 1968. Lumber imports, over 90 percent softwood and 95 
percent from Canada, have expanded steadily from 1.3 billion 
board feet in 1947 to 5.8 billion in 1968. Thus, the net 
balance shows a large and increasing import of lumber. 
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Table 6.--Net Imports of Timber Products in Roundwood : Net imports of pulpwood (considering all pulpwood and 
Equivalents, by Major Product, 1947-1968 pulp, paper and board products in pulpwood equivalents) 
(Million cubic feet) held a slightly downward trend at a high level throughout 
the period 1947-1967, averaging 849 million cubic feet annu- 
a coe seas cera ee Te ee ee DG we te cic ; ‘ ally during 1947-1956 and 757 million during 1957-1966. In 
Year pe eee He ee eee Se etch ; 1968, the net import dropped to 625 million cubic feet. Im- 
Eevee EUONCES aa ports have trended upward (from 12 million cords in 1950 to 
d/ d/ 16 million cords in 1968), but exports have moved up more 
we nee “ets a= ae rapidly (from 0.6 million cords in 1950 to 8 million cords 
ae eee 5 140 ae 775 in 1968). The great bulk of the imports is from Canada. 
aah 1 aos . A485 2s 890 Most exports move to Western Europe and the Far East, mainly 
, 
1951 1,185 235 5 945 SEV 
Net imports in veneer and plywood (considering these 
ne ee ae . Boe : products in roundwood equivalents) reflect a steadily in- 
1954 1.180 365 25 790 creasing trend from 5 million cubic feet in 1947 to 205 
1955 1.265 : 430 36 800 ‘million in 1968. Softwood plywood trade, both in exports 
1956 1.350 : 420 40 890 , and imports, remains small. A negligible amount of hard- 
% : wood plywood is exported, but imports have jumped from O.1 
: billion square feet in 1950 to 3.9 billion in 1968. Simi- 
eee acoso ae ; = ie : larly, hardwood veneer exports have been limited (although 
1959 1.380 515 70 795 : increasing up to 0.2 billion square feet in 1967), but im- 
1960 12255 480 60 715 ports have jumped from 0.1 billion square feet in 1947 to 
1961 1.310 jeer 5 As 65 700 2.0 billion in 1967. Most of the increase in hardwood ply- 
ae wood imports has consisted of lauans and other tropical hard- 
: : woods mainly from Japan, Korea, Taiwan, and the Philippines, 
vee eee Bee ee a although imports of birch and maple from Canada have also 
1964 1.500 665 110 725 risen substantially. Hardwood veneer imports are mainly 
1965 1.580 670 120 790 tropical species, chiefly from the Philippines, Africa, and 
1966 1.635 650 140 B45 Southeast Asia, and birch and maple from Canada. 
? 
ey ee ays ts es Round Timber Consumption 
? 
—— Consumption is roughly equivalent to production plus 


net imports. Domestic consumption can therefore be approxi- 
mated by adding net imports to the production data summa- 
rized in the preceding tables. A general summary of the con- 
sumption of timber products for the period 1947-1968 is shown 
in Table 7. 


V/net imports of lumber converted to cubic feet 
roundwood. 

P/Net imports of veneer and plywood converted to 
board feet log scale, and then to cubic feet roundwood,. 


For all timber products combined, the trend in consump- 
tion is similar to that in production--horizontal from 1947 
to 1963, then a 9-percent rise to 1968. Net imports of all 
timber products combined did not vary sufficiently over this 
time period to affect general production-consumption rela- 
tionships. 


net pulpwood imports and the pulpwood equivalent 
of the net wood pulp and paper and board imports. 


Wet exports. 


Source: Data for 1947-49 from (5); data for 1950-68 from 


(6). In sawlog products, a trend of rising net imports, 


superimposed on a horizontal trend of production, is suffi- 
cient to give a slight upward tilt to the trend of consumption. 
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Table 7.--Consumption of Timber Products in the United 
States in Roundwood Equivalents by Major Product, 
1947-1968 
(Million cubic feet) 





Year Timber Veneer Pulp- EMS LS 
Products geste aNd & Logs wood oenet wood 
1947 11,500 8,815 5,495 265 Pie aealisy SVEN 2,685 
1948 12,000 Bias 5,940 295 23250) 3850 2,665 
1949 ed SO 8,310 5,145 320 2 role y= ghee) 2,820 
£950 eige aS 92 55 65300 eas o0 2,475 . 770 Pap TAG) 
LOS 125055 9,825 6,020 400 SAWS 2 a7/ENS) 25230 
EIS2 deo 4 5 959835 6,095 440 2,600 700 25 OO 
L953 DRL e ee OO) 6,040 490 2AO0C 675 SEC, 
1954 ~ Tal Rese) 2295 Ors ONES 505 2 ol0= 165.5 Nhs teksto) 
1955 T2230 “10,485 yg us) 615 Sgi25 7 O30 1,745 
1956 12 4o0eee LO, Sao 6,335 630 352605 605 Jug lEVENS) 
1957 11,300 9:5 735 5,435 605 Shy ilakiy Syste) IB Apoksts) 
1958 aS CPS AEN) 55575 665 25935) 2060 1,480 
1959 aA AM SO AMO gAgA6) 6,260 790 Si jis Uses} hee SHNe) 
1960 2156500 10),,060 5,560 765 SHS) A SH, 1,300 
1961 2s Ome O05 5,485 825 Sy abey Gee nabs) 
1962 Too 0 LO. AGS Bi Asis) 880 3,555) 465 lleally ey 
1963 toon 20.660 6,050 365i ss Com 40.0 1,110 
1964 2, 6400911, 550 6,305 17,070 3,535) 540 1,090 
1965.) P25 Goo, 125795 S45 esos. S00) 6500 1,060 
1966— PS OO Smedlely. 97.5 6,280) 1175 4,020 500 1,030 
19672 12,480 11,480 6 OOO lye el 75 Sha fetes.  Exeye) 1,000 
1968= 13,040 12,070 S405 71,340 3,525) 500 970 


Sa a A A I a SNR 
3/preliminary estimates. 
Source: Data for 1947-1949 from (5); data for 1950-1968 
from (6). a 
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In veneer log products, the steep upward trend in consump- 
tion is sharper than that of production; hardwood production 
has followed a horizontal trend, but net imports of hardwood 
veneer and plywood increased from 0,1 billion square feet 
in 1950 to 3.7 billion in 1968. In pulpwood products, due 
to a slightly downward trend in’ net imports of large volume, 
the upward trend in consumption is at a lower rate than for 
production; consumption increased 81 percent from 1947 to 
1968, in contrast to a production increase of 130 percent. 


Projections of United States Timber Production 


The projections of timber production adopted in this 
section are those developed in the Nathan Report (4). Con- 
sumption was projected to 1980 and 2000; aggregate consump- 
tion figures were developed for lumber, veneer and plywood, 
wood pulp, and other (fuelwood and miscellaneous industrial 
uses) by analyzing separately the outlook for each of the 
Major end products. Parallel projections were made for net 
imports, and projections of production were derived by sub- 
tracting net imports from consumption. 


Basis for Projections 


Nathan Report projections were based on analyses by 
the U. S. Forest Service (7, 8). The statistics used in 
the Forest Service studies were revised to accord with cur- 
rent findings, some of the procedures used by the Forest 
Service were modified, and underlying assumptions about pop- 
ulation, number of households, gross national product and 
disposable personal income were adjusted to agree with newer 
projections of economic aggregates. In relation to price, 
the Nathan Report assumes that price-induced substitutions 
are generally reflected in the 1948-1965 trends and that ex- 
tension of these: trends implies a continuation of past rates 
of substitutions. The implication is that price-induced 
substitution will be important in the future for lumber, 
less important for plywood and veneer, and least important 
for woodpulp products. In regard to nonprice factors, the 
Nathan Report recognizes trends in technological change, 
particularly those trends in construction methods which 
will reduce the demand for lumber and, to a lesser extent, 
the demand for plywood. 


Other Study Projections 


Other study projections were examined and rejected for 
use in this report. The Forest Service's report on Timber 
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Trends rests on projections of population, gross national 
Product, and other economic aggregates which are no longer 
ceptable. The Forest Service assumption about price-- 
that future prices of timber products will be more or less 
constant in rélation to prices of competing materials and 
that, therefore, price-induced substitution of other mate- 

rials will be limited--is also less acceptable than the 
price assumptions of the Nathan Report. Finally, the Forest 
Service did not adequately recognize technological changes 
in construction pointing to replacement of lumber by sub- 
stitute products. 


Landsberg et al (2) projected roundwood consumption | 
from 1960 to 1980 and 2000. This study also suffers in that 
its underlying assumptions about economic aggregates, ac- 
ceptable when made, are no longer acceptable. More funda- 
mental weaknesses rest in its ignoring of price effects and 
technological changes. Pulp and paper consumption was pro- 
jected upward at too low a rate, as the record of consump- 
tion to date shows clearly, and the nearly three-fold in- 
crease projected for lumber consumption: has no basis that 
can be recognized in recent trends. 


Projections of Consumption 


Projections of timber consumption in roundwood equiv- 
alents are summarized in Table 8. The stress is on the 
medium projections since these are the most likely results 
of the projected variables, but high and low projections are 
also shown to define the plausible range of expectations. 


In lumber products, the medium projections suggest very 
little change from 1968 levels of consumption, both in soft- 
woods and hardwoods. Total lumber consumption is projected 
almost horizontally in accord with established trends from 
6.4 billion cubic feet in 1968 to 6.2 billion in 2000. Me- 
dium projections for veneer and plywood products continue 
the well-established upward trends in both softwood and 
hardwood consumption, Softwood veneer and plywood is pro- 
jected upward some 160 percent from 1968 to 2000; hardwood 
is projected upward 100 percent. In pulp and paper products, 
an Overall 245-percent increase is projected; the percentage 
increase is larger for hardwoods, but the volume increase is 
greater for softwoods. Projections for miscellaneous prod- 
ucts reflect an overall increase to 1980, then a decline to 
2000 at a level slightly below 1968 consumption. A decrease 
in hardwood consumption (mainly fuelwood) is partially bal- 
anced by an increase in softwood consumption (mainly miscel- 
laneous industrial products). 


; To summarize for all products combined, consumption 
is projected from 13 billion cubic feet in 1968 to .23.8 





Table 8.--Consumption of Timber Products in the. nited 
States, 1968 and Projected to 1980 and 2000— 





Product Ce 
pohatoh aa Low Medium High . Low Medium High 
(Billion cubic feet, roundwood 
equivalent) 
Lumber: b/ 
Softwood 36257 5.0 ome Seo Ss 2 5.0 Sed 
Hardwood Uoe— wae ihe & lie, O79 1.2 Hse) 


Total 6.4 6.2 6.5 6.7 4.6 6.2 6.4 


Veneer and 

Plywood: b 
Softwood 1.15 
Hardwood Ores 


Total ee Lid 2.0 21 2.2 3.1 353 


Pulp and 
Paper: / 
Softwood 3.0875. dels 5.7 9 ede 07.8) 8s5 ei9e8 
Hapdwooder }OLce ee 6 2.8 AYES Fe 4.6 ane 
ee 
Total Noe en ee ee Oe 
So 
Other:© , 
36 FtwOOd i. 0c Stew Oni > ee Oie] ae esiee ane S un SOMOS 
HAruWwood. == lacks 1.2 leo LAP ROS 0.9 0.9 


Total LS eS) kets) Ih 1.4 1.4 1.4 
All 
Products: 
Softwood She 
Hardwood Sih 
Total 13.0 18.0 ISS) POGo) | 2OR 2 23e0 25.6 


Source: Projections from [4]. Product totals for 1968 
from [6]. me 


a/ Figures may not add to totals because of rounding. 
b/ Estimated. 


iS? Fuelwood and miscellaneous industrial uses. 
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billion in 2000. The relative increases are 74 percent for 
softwoods, 109 percent for hardwoods. 


Projections of Net Imports 


Projected net imports subtracted from consumption in- 


dicate the levels of domestic production that may be expected. ~ 


The Nathan Report simply records projected consumption and 
production, but by subtracting production from consumption 
it is possible to note the net import assumptions implicit 
in the calculations. Projections of net imports are summa- 
rized in Table: 9, 


Medium projections of net imports show an increase for 
sawlog products from 0.5 billion cubic feet in 1968 to 0.6 
in 1980 and 2000. In veneer log products, the projected in- 
crease is from 0.1 billion cubic feet in 1968 to 0.6 billion 
in 2000; all of the increase is projected in softwood species, 
In pulpwood products, net imports of 0.6 billion cubic feet 
in 1968 are projected to 1.6 billion in 2000; the increase 
is mostly in softwood species. Overall, the projected in- 
crease in net imports of timber products is from 1.2 billion 
to 2.8 billion cubic feet. Net imports represent 12 percent 
of consumption in 1968, 12 percent in 2000. 


Both exports and imports are particularly difficult to 
forecast. Political considerations, which are difficult to 
predict in the long run, have a strong influence on trade 
policies. Economic considerations, including unpredictable 
rates of exchange, balance of payments, tariff regulations 
and shipping regulations, create many imponderables diffi- 
cult to evaluate realistically. Detailed appraisal of the 
Many subjective factors involved could lead to greatly dif- 
fering projections of net imports. Under the circumstances, 
the Nathan Report approach of projecting net imports to 
represent 12 percent of consumption (essentially a continu- 
ation of the stable rate from 1950 to 1968) is considered 
acceptable for purposes of this report. 


Projections of Production 


Projections of domestic production (round timber equiv- 
alents) are shown in Table 10. Total timber is projected 
from 11.8 billion cubic feet in 1968 to medium estimates of 
17.1 billion in 1980 and 21 billion in 2000. fThe increase 
for the 32-year period is 78 percent. The increase projected 
for softwood species is 65 percent; for hardwood species 
about 110 percent. Despite the differential rates of increase 








Table 9.--United States Net Imports of Timber Products, 


1968, and Under Projections of Consumption and Production 
to 1980 and 2000— 








PIERS : ce al Se 19800 +a Lee 2000 
Timber 1968 


Products Low Medium High Low Medium High 
EE ER I FI ED 
(Billion cubic feet, roundwood equivalent) 


Lumber: 
Softwood 0.4 0.6 OTS Os4=s 053 (Blevisy | = ek) 
Hardwood On b/ Ome Opa Onl: Ogle Oat 
Total 0.25 0.6 0.6 0.6 0.4 0.6 0.6 


_ Veneer and Plywood: 


Softwood b/ On3 0.3 Dee sO. 0.5...0.5 
Hardwood O7L 3-061 b/ Os2- Ost Onley QoL 
Total Qc1 0.3 Ons Oss 054 0.6 0.6 


Pulp and Paper: 


Softwood 060i bi Sane O ele] oS lemmesin eulenl 
Hardwood bf gr0.3 > 9023. OF3 “b/e Cale Oca 
Total U.6 70rd 4059) 9: 1s0 915 Reece eee 


All Products: 





Softwood PEO OPE Se 1 ae el. ae aed Des o ay 
Hardwood 02241023 We Odea SanOce ra nic ae 0 
Total 1 Ce Oe nei ues PE LY 





Source: Derived from Tables 8 and 10. 
a/ Figures may not add to totals because of rounding. 


b/ Negligible. 
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Table 10.--Domestic Production of Timber Products in the 
United States, 1968, and Projected to 1980 and 
2000. 
(Billion cubic feet, roundwood equivalent) 





























Timber 1968 1980 2000 
Products Low Medium High Low Medium High 
Sawlogs: : 

Softwood 4,92/ ONimeas). Bhd no 3.4) ASapidede 6 
Hardwood 1.1— Mie rene Vee 0.8 Alaa rere. 
Total sv) Cals) Dag (Sioa! he? 5.6 Lys) 
———————— eee 
Veneer 
Logs: a/ 
Softwood Lele, 1.4 eed alate) a ats) Je CoS 
Hardwood O.1l=— rere: 0.2 0:2 0.2 ORs On 
Total 2 a6 len, Lass a lS 255 Qe 
Pulpwood: =) 
Softwood 2. 42) 4.8 Bysiil B55) (46 GA®) Call 
- Hardwood 0. 8— ans Zed Pre il 4.2 4.5 5e.0 
Total ore Hank WAS ee ee OS AEE Bes) O2iee 7 
Other: b/ a/ 
Softwood 0.357 Oia (Os, tf 0.7 ORS 0.5 On 
Hardwood 1.2=— wae Me 72 a? 0.9 0.9 0:.:9 
Total Th its) ANAS) ibs) a sn) Vea 1.4 4, 
All 


Products: 
Softwood 8 
Hardwood ‘| 


Total ASI Si db Atel Ga O Seal 0 Psa) 





a/ 


b/ 


= Fuelwood and miscellaneous industrial uses. 


Estimated. 


Source: Projections from (4); data for 1968 from (6). 
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in the species groups, the medium projection for softwood 
is to 14.2 billion cubic feet, more than twice the projected 
figure for hardwood. 


In sawlogs, production is projected slightly downward-- 
6 percent downward in softwoods, horizontally in hardwoods. 
Veneer log production is projected upward in the medium 
estimates about 110 percent--100 percent in softwoods, 200 
percent in hardwoods. In-pulpwood, the medium projection 
is from 3.2 billion cubic feet (75 percent softwood) to 
11.5 billion cubic feet (61 percent softwood). The. medium 
projection for miscellaneous products shows an increase to 
1980, then a decline to 1.4 billion cubic feet in 2000, 
Slightly below the 1968 level of production. 


Aside from the overall increase in projected wood 
production, which has considerable bearing on public land 
policy, it is highly pertinent to note the projections for 
different wood products. The public lands have three- 
fourths of the nation's sawtimber inventory, and the pub- 
licly owned timber inventory plays an increasingly impor- 
tant role in meeting demand for softwood sawtimber. The 
demand for softwood sawtimber products is essentially a 
demand for softwood sawlogs and veneer logs. In 1968, the 
production of such products totaled 5.9 billion cubic feet, 
The projection is to 6.2 billion cubic feet in 1980 (an in- 
crease of 5 percent) and 6.7 billion in 2000 (an increase 
of 14 percent), This is a much lower production projection 
than applies to all timber, a consequence of the dominant 
influence of pulpwood products. Pulpwood, available from 
small timber sizes and increasingly available from all 
species, accounts for the bulk of the timber-production 
increase projected to 1980 and 2000. By the year 2000, 
pulpwood will account for 55 percent of the all-timber 
medium projection of timber production. 


Timber Production on the Public Lands 
a orto ac Bh fate cha oe 


The Public Timber Resource 
pa A TN ee all A ET RON ESC 


Commercial forest land in the United States, defined 
as forest land capable of producing crops of industrial wood 
in excess of 20 cubic feet per acre of annual growth and not 
withdrawn from timber utilization by statute or administra- 
tive regulation, totals 510 million acres (Table 11). Twenty- 
two percent of this area is in Federal Ownership; another 6 
percent is in state and local public Ownership. Federal 
Ownership accounts for 2 percent of the commercial forest 
in the Northeast, 12 percent in the North Central region, 
7 percent in the South, and 65 percent in the West. 


Tho 


Table 1l.--Commercial FRtesy Land in the United States, by 
‘Ownership, 19682 
(Million acres) 





All Other 


Region Ownership Federal Public Private 
— 
Northeast 62%9 1.5 ee 56.5 
North Central 86.2 OA 14.6 (He 
South 226.8 256.9 3.4 207.4 
West: 1 Male ey 85.6 6.3 WEISS) 
Pacific (70.4) (38.3) (329) (28.2-) 
Mountain (64.3) (47.4) (2s) (14.8) 
United States BLOGS els 305 29.2 368.0 


a 
3/ columns May not add to totals because of rounding. 


Source: Data from (1). 
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The Forest Service administers 96.8 million acres, or 
85 percent of the total Federal commercial forest. The 
Bureau Of Land Management administers a major share of the 
remaining Federal commercial forest, ypithough there is some 
uncertainty about the area involved, ey Other Federal agen- 
cies with commercial forest land include the Department of 
Defense, with 2.2 million acres, and the National Wildlife 
Refuge System, with 0.6 million acres, 


Although public ownership (including Federal, state 

and local public ownership) is limited to 28 percent of the 
commercial forest, the timber volume of 298 billion cubic 
feet on this land represents 42 percent of the nation's in- 
ventory of timber volume (Table 12). The high concentration 
of timber volume in the West, particularly on the Pacific 
Coast, is notable. Western timber is nearly all softwood, 
and a large portion of it is on public lands. 


The importance of public ownership of timber resources 
is more apparent in Table 13. Sawtimber volume, estimated 
at 2,525 billion board feet, is 56 percent publicly owned. 
Two-thirds of the softwood sawtimber is publicly owned. 
More than 70 percent of the nation's sawtimber resource is 
located in the West, and nearly three-fourths of this is 
in public ownership. 


About 80 percent of all the publicly owned timber-- 
both total growing stock and sawtimber--is in the national 
forests. Most of the remaining timber volume in Federal 
ownership is under the administration of the Bureau of Land 
Management. Thus, an analysis of the timber resource on 
the Federal lands can be limited essentially to the national 
forests and Bureau of Land Management lands, 


Trends in Timber Production 


Timber production on the Federal lands is concentrated 
on the national forests, The Forest Service share of the 
total Federal timber cut was close to 90 percent throughout 
the period 1947-68 (Table 14). Nearly all of the remaining 
cut on Federal lands is under the administration of the 
Bureau Of Land Management. Production from all other Fed- 
eral lands has not exceeded 50 million cubic feet in any year, 


i The BLM Defines commercial forest land as land in its 


"intensive management areas" having the potential to efficiently 
produce timber products on a sustained yield basis. By its stan- 
dards, the BLM classifies 35 million acres in Alaska under its 
administration and 4 million acres in the West as commercial 
forest land. The classification which is the basis for Table 11 
considers 5.3 million acres of BLM lands in the West as commer- 
cial forest and only 0.3 million acres in Alaska. 


1n2 


® 


COL 


val 


SS ees ~-Volume of Growing Stock on Some redo Forest Land in the 
‘United States, by Ownership, 19682 
(Billion cubic feet) 














All Ownership ' Public Private 
Region Soft-— Hard- Soft- Hard- Soft—. Hard- 
ates wood wood Pees wood wood ee wood wood 
Northeast 64 21 43 7 i 6 56 20 36 
-North : 

Central Sit 10 41 ES 6 9 37 4 Be 
South 55 65 90 18 9 9 138 56 81 
West: 356 VSS) ela, 258 250 8 98 89 9 

Pacific (259) .(247) (125) ae L/S Ea leds) (4) (81) C73) (7) 

Mountain (98) BGoics) (5) (80) (77) (4) (17) (16) (1) 
United 
States 626 435 192 298 265 32 329 169 159 

a/ 


Columns may not add to totals because of rounding. 


Source: Data from. (1). 


Table 13.--Volume of Sawtimber on Commercial Forest Land in the United States, 
by Ownership, 19682 
(Billion board feet) 














All Ownership Public Private 
Region 
Soft-— Hard- Soft-— Hard- soft= Hard- 
RAS wood wood pokes wood wood otal wood wood 
Northeast 114 41 73 12 2 10 aEO HM: SS) 63 
North 
Central 126 23 102 26 iby? 14 100 ay, 89 
South 474 232 242 58 34 23 416 gs 218 
West: 1811 763 48 1326 1305 21 485 458 28 
Pacific GS Ses Somes 9) (OBIS) ~ (CSS (14) (414) (414) (25) 
Mountain (415) (405) cS) (34300 (325 (6) (72) (69) (3) 
United 
States 2525 2059 465 1422 1354 68 1103 706 398 





2/co1umns may not add to totals because of rounding. 


Source: Data from (1). 








Table 14,~-Production of Timber Products on the redergy The timber cut on Federal lands increased three-fold 
Lands Compared with United States Production, 1947-68= from 0.9 billion cubic feet in 1947 to 2.7 billion in 1968. 
The rate of increase was similar for the national forests 
and Bureau of Land Management (BLM) lands. Since United 








Year united Forest Total b/ patcencane States timber production increased only slightly over the 
BEES Service Federal= of U.S. _same time period, the Federal share of the total increased 
(Bilt eA cubia! Feet) substantially--from 8 percent in 1947 to 23 percent in 1968. 

1947 10.8 0.8 0.1 0.9 8 Regional contrasts in production are evident in Table 

1948 11.0 Diend 0.1 0.8 7 15. Output on the national forests over the period 1947- 

1949 TOs 0.8 0.1 0.9 9 1968 increased about 3-1/2 times in the Pacific Coast states, 

1950 10.8 0.7 0.1 0.8 u tripled in the Rocky Mountain states, and doubled both in 

1951 11.0 Se 0.1 ial 10 the North and the South. Regional contrasts are more dif- 

ficult to draw for Bureau of Land Management ‘lands since 

WSS 2 10.8 0.9 Osl 0 9 only the Pacific Coast and Rocky Mountain regions are in- 

1953 10.7 1.0 0.1 akaal 10 volved and nearly all of the production is confined to 

1954 10.6 de 0.1 ere 11 Pacific Coast states. The extensive public domain lands 

1955 BOSD 1.3 0.1 1.4 r3 actually contribute little to the Bureau of Land Management 

1956 Lake! 1.4 O.1 BS) 13 cut. Well over 90 percent of the entire cut on Bureau of 

: Land Management lands occurs on the revested Oregon and 

1957 10.2 1.4. O21 1.5 15 California lands and the reconveyed Coos Bay Wagon Road 

1958 10.0 hes} 0.2 V5 15 lands in western Oregon. 

1959 10.8 lent: 0.2 9 18 

1960 10.2 alge) 0.2 rical 21 : As of 1968, the Forest Service timber cut of all prod- 

1961 9.9 ibe 0.2 1.9 19 ucts was distributed by regions as follows: 

1962 DO 2 a8) 0.2 2.0 20) 66 percent Pacific Coast 

1963 10.6 2.0 0.2 Zee 21 22 percent Rocky Mountain 

1964 11.4 2e2ne 0.4 2.6 23 5 percent North, and 

1965 AUS Ey ee Ages ONS 2.6 23 7. percent South 

1966 11.6 2.4 ORS etl 23 

Although the cut increased in absolute amounts in all re- 

1967 alike Ze2 0.3 Dad 22 gions over the 1947-1968 period, the Pacific Coast share 

1968 25.8 2.4 Ons Ded, ZS) increased relatively, the Rocky Mountain share remained 
: stable, and the North and South shares decreased. 

a/ Production data supplied by Federal agencies in board : Distribution of the 1966 Federal timber cut in sawlog, 
feet were adjusted as footnoted in Table 15, then con- pulpwood, and veneer log units was estimated in the Banzhaf 
verted to cubic feet on basis of 1,000 board feet Report (1).. Sawlogs accounted for 63 percent of the total 
equals 156 cubic feet in the West, 166 in the North, volume reported; pulpwood, 25 percent; and veneer logs, 12 
and 163 in the South. percent, 


b/ Production from lands of other federal agencies less 
. than 50 million cubic feet.in any year and, peeratel ey 
negligible for reporting in this table. 
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Table 15.--Estimated Production of Timber Products on Lands 
Administered by the Forest Service and Buggau of Land Management, 
by Region, 1947-68 





ne = - a 


Pacific Coast Rocky Mtn. 
USFS BLM Total USFS BLM Total yA S/ USFS BLM Total 


SP ESS AR eR ED, 


(Billion board feet) 





Year 











1947 2.9 0.6 3.5 1.2 Lod 0.4 WAS B50) 0.6 5.6 
1948 22.7... 02:5 Sic O09 0.9 0.6 0.6 4.8 0.5 Si. 3 
1949 .2.9 O24 353 0.8 0.8 0.6 OS 64s 59 0.4 5.3 
ISU 256 7 055 yile Oar) 0.9 0.4 0.6 4.5 OS 5.0 
ie Yepe Shaisia TIOALS) 4.4 1.2 1.2 0.5 0.6 6.1 0.6 66 7, 
LIS 27364 OG 4.0 ae vere 0.5 OS el 0.6 6.3 
1953 4.2 0.8 5.0 1.4 1.4 0.5 Daly (SG t/ 0.8 7.95 
1954 A.2 0.9 S.1 1.6 1.6 0.6 Ol6-- 9750 0.9 TV. 9: 
1955 4,8 0.9 Bed 1.9 1.9 0.6 O78 3.8.1 OR 9.0 
LOS Cer oe cen Oe, 6.1 2-1 ed. 0.8 Gekh= Yel 0.9 9.9 
ey Sey Oak) 6.2 2.1 2.1 0.8 O29 =°9.7 0.9 10.0 
LOS Be ae ue ore 6.1 1.8 1.8 0.6 One Sac Dee 9.4 
IES) B Me olSi5 Eos Bhs 8.1 2elw Ool Zee 0.8 1.0 10.8 ors il 2k 
WEA tied. Das) 9.2 2.3 QO.1 2.4 0.9 shee) Ah Zeal 224571325 
LO GH Oe etre 0 Yee) 2.3 0.1 2.4 0.6 1.0 10.8 veligte Lis, 
1962 7.7 -1.4 ort 2a) el” 2.4 0.6 Ho@) abalo® alee «abel 
1963 8.4 1.4 9.8 Be) Onah es) 0.6 20) 1259 1.5 14.4 
1964 9.4 2.2 11.6 SO Olek» -Sek OL9 1.0 14.3 pe). BM SSS) 
DES Sa olh o Mau SO EO Sail) O79 1.0 14.6 Pedi USA 
NOG Ger Oe Om telts ape cane So8. Oadby SoS O59 1270 °15.6 pbatsS al tae 
ENS 7) sich alyats) NOS Sot Moab 6 Se) Ne) 1.0 14.0 they Ais) 
TELS TOG). Aha ya Sn Owl, ae 0.8 USO) wl Sh 7 ie) ADS 





a/ Basic data supplied by agencies. Reported figures are based on 
™ local log rules which result in varying amounts of overrun, or 
output of products, Studies by agency personnel of this and 
other sources of reporting error suggest an output of products 
about 30 percent more than the reported timber cut. Therefore, 

all reported figures have been adjusted upward 30 percent in 
this table to more closely approximate the actual output of 
timber products on federal lands. 


b/ Virtually all U. S. Forest Service. 
c/ All U. S. Forest Service. 
a/ All products reported in terms of board-foot measure. 
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Projections of Timber Production 
on e Pu c Lands 


Straight-Line Projection of Trend 


Straight-line projection of the 1947-1968 trends in 
production indicates that the Federal lands will yield 3.9 
billion cubic feet of timber products in 1980 and 5.8 bil- 
lion in the year 2000. These projections represent increases 
of 45 percent and 115 percent, respectively, above the 1968 
level of output. On this basis, the Federal lands will con- 
tribute 23 percent of the projected national outputs of tim- 
ber products in 1980 and 28 percent in the year 2000. 


Under the assumption of straight-line projection, more 
than 90 percent of the total timber output of the Federal 
lands will continue to come from the national forests. Na- 
tional forest output is projected to 3.6 billion cubic feet 
in -1980 and 5.4 billion in 2000. The increase from the 1968 
level of output is 50 percent to 1980, 126 percent to the 
year 2000. The national forest share of total United States 
timber production is projected from 20 percent in 1968 to 
21 percent in 1980 and 26 percent in 2000. 


Projection Based on Current 
Level o Managemen 

Substantial increases in yields of timber will be avail- 
able from the Federal forests even without increasing’ the 
intensity of management. Unpublished Forest Service. analyses 
indicate that if the 96 million acres of unreserved commer- 
Cial forest in the national forest system remain available 
for timber production, then continuing the present level of 
management (current levels of regeneration treatment at the 
beginning of the rotation, road construction, timber sales 
administration activity, and protection from fire and pests) 
eventually will sustain a greatly increased annual harvest 
of timber, The assumption here is that continuation of the 
present level of road building to open up additional stands 
for cutting operations in conjunction with projected in- 
creases in the demand for timber products will result in 
economic accessibility of a total of 68 million acres of na- 
tional forest land by the year 2000. These economically ac- 
cessible acres will yield a sustainable harvest of 3.6 bil- 
lion cubic feet annually under present levels of management, 


If a similar analysis can be extended to other Federal 
lands, the sustainable annual harvest under current levels of 
Management for all Federal lands is about 4,0 billion cubic 
feet. 


108 


Projection Based on Intensified Management | 


Marty and Newman (3) analyzed opportunities for timber 
management intensification on the national forests. Recog- 
nizing 61 region-type-site classes, the authors were able 
to present acreages for each region-type-site class and 
yields obtainable in each under assumptions of management — 
intensity necessary to meet the predicted yields. Manage- 
ment intensification generally required additional. regen- 
eration treatment, weeding and precommercial thinning of 
young stands and a series of commercial thinnings preced- 
ing final harvest. Fire and pest protection were presumed 
to continue at current rates. Management costs were esti- 
mated for each management activity based on current cost 
experience. Prices of stumpage were projected on the basis 
of current national forest sales experience. Some species 
prices were. projected tpward, but Southern pine, Douglas 
fir, and eastern hardwood prices were projected at current 
levels. Finally, the comparative efficiency of management 
intensification was measured by a rate of return--the com- 
pound interest rate at which the added costs of intensifi- 
cation equate with the added stumpage values they generate. 


The potential effect of management intensification is 
large. Marty and Newman calculated that if management in- 
tensification is extended to the 40 million acres that re- 
turn at least 5 percent interest on the intensification in- 
vestment, then sustained-yield capacity can be increased by 
2.3 billion cubic feet per year. At 6 percent, sustained- 
yield capacity can be increased 1.8 Didion cube beets ac 
4 percent, 3.3 billion cubic feet. 


Focusing on two management intensification activities 
needed to accelerate the development of today's young stands 
--reforestation and stand improvement--Marty and Newman 
showed the following opportunities for management intensi- 
fication: 


Lowest Return Rate Included 


eT 


Area treated (million acres) Aneel (sen 12.5 
Management. investment 

(million dollars) 210 339 609 
Annual yield impact 

(million cubic feet) 347 Seis) 905 


In this ‘analysis, 14.2 million acres were judged to be 
available for reforestation and stand improvement activities, 
but depending on the acceptable rate of return on investment, 
a smaller area would be treated. If a 5-percent rate is 
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accepted, the area treated would be 6.3 million acres, the 
investment would be $339 million, and the sustained annual 
yield impact after year 2000 would be 533 million CUubieecesic. 


Other intensive management activities could be consid- 
ered beyond those considered by Marty and Newman and, no 
doubt, these would provide acceptable rates of return in 
specific region-type-site classes while adding to the 
growth impact. 


To summarize, the national forests will yield after 
the year 2000, 3.6 billion cubic feet a year under present 
levels of management, an additional 2.3 billion cubie= feet 
under intensified management, returning at least 5 percent 
on the intensification investment (as visualized by Marty 
and Newman), and further additional amounts with greater in- 
tensity of management. Extending the analysis to all Fed- 
eral commercial forest land, it can be anticipated that the 
Federal lands will yield after the year 2000 some 4.0 bil- 
lion cubic feet annually under present levels of management, 
an additional 2.6 billion cubic feet under intensified man- 
agement, with additional yields possible under additional 
intensification of management. 


Appraisal of Projections 


The Federal commercial forest lands have supplied an 
increasing share of the nation's roundwood products (from 
8 percent in 1947 to 23 percent in 1968) during a period in 
which United States production increased less than 10 per- 
cent overall. Here is a strong indication of difficulty in 
sustaining and expanding timber supply from private lands. © 


Forest industry, with 67 million acres of commercial 
forest, produced 2.6 billion cubic feet from its lands in 
1962 (45 percent more volume than the national forests). 
Industry forests are physically more productive, on the 
average, than the public forests. They are frequently man- 
aged intensively, and further intensification of Management 
can be expected in view of industry's expanding consumption 
targets. Nevertheless, it is not likely that forest indus- 
try can do much more than maintain its share of national 
timber production. Merely to maintain its position as a 
supplier of 26 percent of the total output of timber prod- 
ucts, an 80-percent increase in output will be needed, ac- 
cording to the medium projection of national timber produc- 
tion in 2000. To supply a third of projected national tim- 
ber production, forest industry would need to produce 7 
billion cubic feet annually, a target which may be well be- 
yond the economic growth potential of its lands under 
present technology. 
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Non-industrial private ownership, involving millions 
of landowners and 300 million acres of commercial forest, 
nas accounted for some 50 percent of the total timber out- 
put in recent years, Timber growth has increased markedly - 
on these lands largely as a consequence of public programs 
of protection against fire and pests, public and private 
educational efforts, tax incentives, and public assistance 
Programs in timber management and marketing. Nevertheless, 
non-industrial private owners as a group have not con= 
sciously adopted timber management plans or invested in 
timber management. Increases in projected timber output 
which could be expected from management investment by some 
non-industrial owners may easily be cancelled by the greater 
numbers of non-industrial owners whose objectives minimize 
Or preclude timber management. Withdrawal of private forest 
lands into other land uses, increasing fragmentation among 
greater numbers of landowners, and increasing forest ac- 
quisitions for speculation, second homes, retreats, and 
recreational pursuits do not suggest the likelihood of much 
expansion in timber supply from non-industrial private lands. 


The present level of output from private non-industrial 
forests is about 6 billion cubic feet, or 50 percent of the 
national total. Under medium-level projections of national 
supply, a 75-percent increase would be necessary for.non- 
industrial forests to maintain their position as suppliers 
of 50 percent of the nation's timber production. In terms 
of physical growth potential, such a target would be easily 
attainable; but in terms of timber-management objectives and 
timber-management investments being made or that may be 
forthcoming, there is no basis for expecting an output ex- 
‘pansion of such magnitude on a sustainable basis. Histor- 
ically, as the volume of output has expanded on public and 
industry lands, it has declined on the private non-industrial 
lands. Between 1947 and 1968, the absolute decline in timber 
output from the non-industrial lands has been at least 25 
percent. 


To suppose that the trend of output from private non- 
industrial lands can be reversed significantly is highly 
problematical. Merely to hold output on a sustainable basis 
at 6 billion cubic feet will require more timber Management 
investment than has been apparent to date. To expand output 
to an 8-billion-cubic-foot level would require considerable 
changes in owner objectives and management availability. 


If it can be assumed that technology, cultural changes, 
and public education and assistance can lead to a sustain- 
able output of 8 billion cubic feet on private non-indus- 
trial lands, the medium projection of 21 billion cubic feet 
of timber production in year 2000 will still leave 13 bil- 
lion cubic feet of output to be maintained from forest 
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industry and public lands. If, further, forest industry 
lands can supply 6 billion cubic feet (a conjectural target 
unless substantial increases in forest land acquisition oc- 
cur), the residual left for the public lands to supply 
would be 7 billion cubic feet. 


State and local public lands have not been seriously 
appraised anywhere. The commercial forest in these hold- 
ings have a current output of about 0.8 billion cubic feet 
a year. With some exceptions these lands are not generally 
Managed as intensively for timber production as are the 
Federal lands or forest industry lands, and management is 
usually more strongly affected by non-timber objectives. 

A projected output of 1.5 billion cubic feet, nearly twice 
the present level, is probably the maximum allocation that 
can be made reasonably to state and local public lands. 


In view of the expectations from other categories of 
commercial forest landownership, the Federal lands are left 
with a supply target of at least 5.5 billion cubic feet. 
This is an attainable objective. If no further reserva- 
tions of commercial timber occur, the Federal lands will 
eventually sustain an annual harvest of 4 billion cubic feet 
under present levels of management. Intensified timber man- 
agement, extended to all Federal lands where a 5-percent re- 
turn can be obtained on the intensification investment would 
raise the sustainable annual harvest to 6.6 billion cubic 
feet, and a 6-percent rate would yield at least 6 billion 
cubic feet. 


Several major qualifications apply to the projected 
cut of 5.5 billion cubic feet from Federal lands. One is 
financial budgets. Timber management budgets must. be forth- 
coming to provide the degree of road construction, regener- 
ation treatment, cultural work, and timber sales adminis- 
tration activity necessary to produce the increased yields 
projected under intensified management programs. 


A second major qualification concerns the policy of 
reserving commercial forest lands from all timber harvest 
Operations. Such land reservation has a role of increasing 
importance since public pressures have accelerated the rate 
of reservation, the ultimate area to be reserved is unknown, 
and timber yield projections of the Federal lands are pred- 
icated on no significant additions to the reservations of 
otherwise commercial forest land. As of 1967, otherwise 
commercial forest land had been withdrawn as Primitive and 
Wilderness Areas on 6.1 million acres of national forests, 
unknown acreage in national parks, and negligible portions 
of other Federal agency lands (Table 16). Special cutting 
restrictions or limitations applied additionally to 2.5 
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Table 16.--Federal Reservations of Otherwise Commercial 
Forest Land from Timber Operations, 1967 
(Million acres) 








—_—= ee te eee ee EE 





Primitive and Special 
Wilderness Cutting ay, 
Areas2/. Limitations= 
Un 
National forests: 
Northeast Negl. 
North Central Os3 
South . Negl. 0.4 
West 528 ae dk 
Pape aie ey eee ee See eS ae ee eee 
Total Gu 265 
ee 
Bureau of Land 
Management lands 0.2. 
National Wildlife : 
Refuge System 3 0.2 
Defense Department Negl. 
c/ 
Total Federal= 6.1 BSS) 


a  ———— 


3/prescribed by directives and legislative acts. 


b pra ae ; ; ; 
B/ismitations imposed in scenic areas, green belts, 
recreation sites, parks, and open space. 


£/national parks omitted because data are unavailable. 


Source: Data summarized from (1). 
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million acres of otherwise commercial forest in national 
forests, and 0.4 million acres in other Federal agency 
lands. 


A final major qualification concerns the impact of 
other resource use objectives on timber management. On 
Defense Department lands and National Wildlife Refuges, 
other objectives are paramount and timber yields are in- 
cidental. But on the national forests and Bureau of Land 
Management lands, the only significant Federal holdings in 
respect to timber production, multiple-use management ob- 
jectives apply. Timber management can be and is modified 
in recognition of its effects on other resource uses. Con- 
versely, management stressing other use objectives may be 
modified to recognize the timber-production objective. 

The net effect of multiple-use accommodations on the Federal 
lands is difficult to appraise, but if historical trends 

are recognized and use projections made, it is probable 

that public forest management will put relatively more stress 
on watershed, wilderness, and recreational objectives in the 
future than on timber and forage production. Pressure on 
Federal agencies to stress non-timber objectives could lead 
to impairment of the capability of the Federal lands to 
sustain timber output as well as to expand timber yields in 
accord with the 5.5-billion-cubic-foot projection that has 
been made. 
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CHAPTER VI 


WATER 


Water is the only commodity discussed in this report 
which is produced from virtually every acre of Federal land. 
This commodity is also unigue in that its consumption on 
Federal lands can and does affect the amount of water avail- 
able for use on non-Federal lands. 


The long-term average annual water yield from Federal 
lands in the 11 Western States averages close to 62 percent 
of the water:yield from all lands. Nearly 96 percent of 
the population in the West is currently dependent in one 
way Or another upon water from the Federal lands. Future 
production and use of water on the public lands will, there- 
fore, have a direct bearing upon the well-being of these 
users. Current and future Western water requirements are 
compared with average water yields in this chapter. Water 
supplies are shown to be adequate to meet current and future 
needs both on and off the public lands. By the year 2000, 
local water deficits will occur as they do now, but total 
water yields will be substantially higher than total water 
withdrawal and consumption requirements. . 


Current Water Resources and Uses in the West 


The most comprehensive and current inventory of water 
resources and uses in the United States is that provided by 
the Water Resources Council in its assessment of The Nation's 
Water Resources (4). Water yields and current and future 
uses were assessed in each of 20 water resource regions es- 
tablished by the Council. Five of these regions, the Upper 
Colorado, Lower Colorado, Great Basin, Columbia-North 
Pacific and California, are entirely within the Western 
States. Three more, the Missouri, Arkansas—White-Red and 
Rio Grande, have significant portions of their area in the 
West (Figure 1). The state of Alaska is also a water re- 
source region. Water yield and use data for those portions 
of the Missouri, Arkansas-White-Red, and water resource re- 
gGlons  thdt occur tin athe Ble wWescern States have rbeen 
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estimated in the Public Land Law Review Commission's Study 


of the Development, Management and Use of Water Resources 
on Public rane car : 


Average Annual Water Yields 


The total average annual water yield (runoff) in the 
West is estimated at 363.2 million acre-feet. Alaska's run- 
off is estimated at 650 million acre-feet, with an addi- 
tional 145 million acre-feet entering from Canada. Water 
yield in Western States is shown in Figure 1, and by states 
within water resource regions in Table 1. Differences in 
water yields between states is significant, as is evident 
by the heights of the yield scales in Figure l. The three 
regions bordering the Pacific Ocean yield two-thirds of the 
average water runoff in the West. The percentages of total 
water yields in the Missouri, Arkansas-White-Red, and Rio 
Grande water resource regions that occur in the 11 Western 
States are 35, 3, and 70 percent, respectively. 


MISsouR) REGION 


VYOMING 


An available indicator of quality of yield is the 
amount of sediment represented by suspended load and bed- 
load carried by streams. The average annual total sediment 
loads of major streams in the 11 Western States, by water 
resource regions are: ° 


a 


Water Resource Region Million Tons 

a ee tee aS Sa we ed a et eee aa 
Arkansas-White-Red | (Bye 
California i Bl ee 
Lower. Colorado PAS) 50) 
Upper Colorado Zaina 
Columbia-North Pacific Salle 
Great Basin Sis 
Missouri Pers) 
Rio Grande Lei jae: 
TR OE OT DN Da a ESE i WG an, 

al Average annual yield in . : Me 

; eo) ty cea SS Water Use Patterns 


Public Lands 


The uses of water can be grouped into two classes, 
natural use and artificial use. Natural use includes.such 
items as evaporation, use by native vegetation, fish and 





wildlife, and similar items. The uses covered here are the 
PUBLIC LAND LAW REVIEW COMMISSION 
STUDY OF THE DEVELOPMENT, MANAGEMENT, AND USE OF ne ri f . - 5 
WATER RESOURCES ON THE PUBLIC LANDS =’A more comprehensive description of sediment loads 
and an inventory of soluble salts by major rivers are pro- 
FIGURE 1. -- WATER YIELD BY STATES vided in Appendices G and H of the PLLRC study of water 


resources (4). 
JANUARY 1969 


SCALE IN MILES 
200 300 





11k 


) 7 & 
& | 


so-called artificial uses for steam power generation, in- 
dustrial purposes, irrigation, livestock watering, and do- 
mestic use, These are summarized in Table 2, : 


if 
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2 The unit of measure employed in Table 2 is acre-feet 
= of water withdrawn per year. The term withdrawn is not 

uy synonymous with consumption. Waters withdrawn from surface 
£ streams or by well from ground water are not necessarily 
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362,18° 


consumed. Water withdrawn may be returned to the stream 
system or groundwater basin for reuse. 
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Of the total 113.9 million acre-feet of water with- 
drawn in the 11 Western States in 1965, 83 percent is with- 
drawn for purposes of irrigation. Power generation uses 6 
percent; industrial uses, 4 percent; and domestic USCSiay 
aan percent. Less than half of 1 percent of the withdrawals are 
for livestock watering. Two-thirds of the withdrawals are 
in the Coastal States included in the California and Colum- 
bia-North Pacific water résource regions. In Alaska, 63 per- 
cent of all. withdrawals are for industrial use, 24 percent 
for municipal, and 12 percent for power. 
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Withdrawals from the 11 Western States within the 8 
water resource regions and Alaska are compared with average 
annual yields in Table 3. Excluding Alaska, total with- 
drawals in 1965 accounted for about one-third of the average 
water yield. Water users in the Rio Grande and Lower Colo- 
rado water resource regions withdrew 5.3 million acre-feet 
more water than the average annual yield within these basins. 
These deficits were made up from waters obtained from the 
Upper Colorado region under Colorado River Compacts. With- 
drawals in Alaska represent a negligible percentage of water 


yields. 
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Consumptive uses of water in the Western water resource 

regions average 50 percent and range from 36 to 62 percent 

of the water withdrawn. Since the average consumption in 

the United States is only 29 percent of withdrawals, it is 
apparent that the Western States are heavy water consumers. 
Irrigation accounts for 92 percent of the water consumed in 
the eight Western water resource regions, compared with 50 
percent for the rest of the United States, 
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acre-feet of water expla 
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Western Water Reguirements, 1980 and 200 ay, 


The Water Resources Council has projected future water 
requirements and consumption in each of the nation's water 
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Elma section is based on projections made by the Water 
Resource Council, as presented in The Nation's Water Resources 
(4). Projections also have been made by Robert Nathan Associ- 
ates (1) but are not reviewed here because they are considered 


less reliable. 


Table 1.~-Average Annual Yield by State and 
Total 


flows into the Saskatchew 


New Mexico 
Qregon 


Utah 
Washington 


State 
Arizona 
California 
Colorado 
Idaho 
Montana 
Nevada 
Wyoming 
Source 
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Table 3.--Comparison of Average Annual Yield with 1965 
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resources regions. Projections for the 8 regions in the Table 4.-~Comparison of Average Annual Water Yield with 
West and Alaska are summarized in Table 4. For the Mis- Current and Projected 1980 and 2000 Water Use 
an » Arkansas-White-Red, and Rio Grande basins, the data and Consumption, by Region 
Shown are tor the entire region, as data pertaining to the (Million acre-feet per year) 
ll Western States portion of these regions is not available. . Pp seat ughw , Le i ee ; 
i } ‘ ; Withdrawals Consumptive Use Water 

Projections for the 8 regions in the West show that Region TOC TOS O00 OC OBO 2000 “Yield 
using 1965 as a base, water withdrawals will increase by re ois ech emer see a cc hc ance ce 
1.3 times by 1980 and by 2.4 times by 2000. Consumptive wal/, 
use will increase by 32 percent by 1980 and by 62 percent ee ee na Rad ral oe Sr es seer is See 
by 2000. Requirements by use category, expressed in per- ligt ingle UE Baca 2 : ’ ; ; - . 
cent of total requirements will be: Rio Grande Bae OPO) a Olen, 4.9 Said DeiO) Sa 

Upper Colorado 455 6.4 7.4 Cite, See, 305 ISS) 
Lower Colorado Ucu! yes a4 ae 4.6 Dee Sash! 
Great Basin Breit eS 8.4 a5 a, 4.0 6.6 
keh L500 00S TSB OOO Columbia-North Bacific: 33.2 46.4 101.0 11.8 15.2. T9v4@ 235.2 
California ites Weeha(O asv Sy AIA Sey GIS IS 72.9 
Rural domestic ‘a/ a/ al 1 
Municipal 8 11 : 
Taduetrial. 7 10 3 4 Total 40.2 US7.7 B3ls4 6762) S820 e LOS iON se s0 fea: 
Steam electric power iu ded a/lem 2 : 
Irrigation 78 64 96 73 Alaska Ome 0.6 sO b/ Oe Om 649.6 
Livestock i 1 dt 1 
Total 100 100 100 100. 8/tneludes total region, Data are not available for the 
Western States portion of the region’. 
8/ ess than half of one percent B/Negligible. 
Source: (4). 

Assuming that the historical average water yield is The above comparison of water yields and withdrawal and consump~ 
the quantity of water that will be physically available in tive needs is an oversimplification. Large areas in the West will 
the future, by 1980 there will be slightly more than 7 times continue to suffer periodic deficiencies in water supplies due to 
and by 2000, 4-1/2 times as much water available as is pro- the uneven time distribution of water yields. In these areas major 
jected to be consumed. Average water yields will exceed storage facilities may be needed to store water for use during peri- 
water withdrawals by 2.7 times in 1980 and 1.5 times in 2000. ods of water shortages. Also, the supply-need comparisons do not 
Regional deficits will occur, but can be met by importing consider within stream requirements to provide for fish and wild- 


water from the Upper Colorado region under the provisions 
of the Upper Colorado River Compact and the Colorado River 
Compact. Under these Compacts, water is exported to the 


life and for maintenance of water quality. Finally, the conclusions 
reached implicitly assume that the legal and political constraints 





Missouri, Arkansas-White-Red, Rio Grande, Lower Colorado, to. the transfer of additional water from one region to another can 
California, and Great Basin Regions.= be overcome. 
3/ 


— Estimates of water requirements shown in Table 4 are 
probably high, since they are based on a population growth 

rate of 1.6 percent per year. The Water Resources Council 

is currently revising estimates of water requirements based 
on the latest Census projections of 1.3 percent per year. 


123 124 


4/ 


Water Resources and Uses on Federal Lands= 


Average Annual Water Yields 


Federal lands are the source of a much larger portion 
of water yield in the 11 Western States than their acreage 
would indicate. Approximately 46.percent of the West is in 
Federal ownership. The average annual runoff from these . 
lands is 61 percent of the water yielded from all lands-- 
233 million acre-feet. As shown below, there is no state 
in the West for which public lands contribute less than half 
of the total water supply (2): 


Runo from Public Lands 





State illion Percent 
Acre-Feet All Runoff. 
Arizona Wats! 61 
California 46.2 ; 65 
Colorado ; 15.6 98 
Idaho Zoe 79 
Montana eas ; 67 
Nevada 30 88 
New Mexico LEAKS) 52 
Oregon S058) 49 
Utah See 89 
Washington 48.6 Si 
Wyoming 60) 74 
Total 223.1 61 





Western lands administered by three agencies--the Bureau 
of Land Management, Forest Service, and National Park Service 
--yield nearly all (99.4 percent) of the total yield from 
public lands. Water yields from all Federal agency lands are 
shown in Table 5. Forest Service and National Park Service 
lands yield 97 percent of the total yield from public lands 
and account for 54 percent of the total water yield in the 
Western States. 


The high watershed value of Forest Service and National 
Park Service lands is attributable to the high water-yield- 
ing characteristics of these lands. National Park Service 
lands being on the average located at higher elevations 
than lands administered by other agencies, produce the 





4/ annual water yield and use data for Federal lands in 
Alaska are not available. 
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Ono33 


BIS 39'3 0.260 


196.450 


TROtales095 


8/tncludes Bureau of Indian Affairs, Bureau of Reclamation, Agricultural 


Research Service, 


and the Atomic Energy Commission. 


Department of Defense, 


Source: 


(ame 
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greatest yield per acre--1.72 acre-feet per acre per year. 
Forest Service lands produce 1.45 acre-feet per acre, while 
Bureau of Land Management lands yield an average of 0.04 
acre-feet per acre. The average yield from lands adminis-— 
tered by all other agencies is also 0.04 acre-feet per. acre; 


Sediment production on Federal lands is Slightly lighter 
than on non-Federal lands. The sediment loads of major 
streams in the 11 Western States averages 435 million tons 
per year. Of this total, 251 million tons or 58 percent 
Originates on Federal lands. Non-Federal lands contribute 
42 percent of the sediment load, but only 39 percent of 
the water yield. 


To produce the water yields shown in Table 5, most Fed- 
eral agencies actively or coincidentally manage their lands 
for the production or conservation of water, control of 
water quality, and flood and erosion control. Between 1958 
and 1967, nearly $66 million was spent on watershed reha- 
bilitation measures: by the Forest Service ($1ll million), 
National Park Service ($0.5 million), Bureau of Land Manage- 
ment ($53 million), and the Fish and Wildlife Service ($1 
million) in the 11 Western States. Forest Service expendi- 
tures were primarily for sheet erosion, gully, streambank 
and lakeshore stabilization and similar erosion control 
Practices. National Park Service, Bureau of Land Manage- 
ment and Fish and Wildlife Service programs involve the 
construction and maintenance of water control structures, 
protective fencing, control of undesirable plants, revege- 
tation and other conservation Practices. Expenditures by 
agency and state are shown.in Table 6, 


Considering the importance of water from public land 
to the Western economy, the expenditure of only $66 million 
in the last 9 years is surprisingly small, but explainable. 
Most watershed protection and conservation activities under- 
taken are accomplished as byproducts of other land manage- 
ment activities. For example, both the Bureau of Land Man- 
agement and Forest Service are obligated to Manage their 
lands for the production of multiple products and services 
under multiple-use legislation. Multiple-use management, 
as it relates to water, may involve undertaking projects 
specifically aimed at water production or conservation. 
These are the projects funded from the $66 million mentioned 
above, But the major thrust consists of measures undertaken 
to insure that management activities involving timber, rec- 
reation, forage and wildlife also enhance or at least do 
not damage watershed values. The protection of water value 
in this manner frequently involves elaborate and expensive 
procedures which are absorbed as a necessary cost of producing 
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Table 6.--Summary of Expenditures by Federal Agencies for 
Watershed Rehabilitation on Agency Lands, by 
State, 1958-1967= 
(Millions of dollars) 











SS eee = ee = eee 
State FS NPS BLM BSFW Total 

lm ee ee 
Arizona 0.4 Oya va) a/ 26 
California 1.6 Oe2 ee, (One 328 
Colorado a6 b/ 58 a/ 724 
Idaho abe} stave 5.8 a/ Tad 
Montana 0.7 b/ dal i} a/ Disk 
Nevada 0.4 rier One a/ 10.8 
New Mexico 0.4 beens S49) ate 6.3 
Oregon Pry @ Bo8 8.6 Ciel 11.0 
Utah 0.8 b/ ah ds a/ Sine 
Washington 0.4 ics Beat 0.6 1.0 
Wyoming OrS b/ 4.2 SwDi0 4.8 

SS 
Total LORS ORS 53/93 Ab Act G5 ious: 


=/Totals May not add due to rounding. 


2/ indicates less than $50,000. 
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other products or services. In some cases, opportunities 
to produce other products may actually be foregone because 
of potential damage to watersheds. In effect, Federal 
agencies subsidize water production through expenditures 5/ 
related to the production of other products and services.= 


Uses of Water Originating on Federal Lands 


The water yielded from Federal lands in the West is 
used both on and off the Federal lands. Of the total water 
withdrawn for use on Federal lands, only that portion that 
is actually consumed is not available for later reuse. The 
discussion below recognizes this relationship by consider- 
ing uses of water on Federal lands in terms of consumptive 
uses. - 


Consumptive Use on Federal Lands 


Data supplied the PLLRC by Federal agencies show that 
in 1967 natural and artificial consumptive water uses on 
Federal lands totaled 2.3 million acre-feet. Assuming that 
only water yielded from public lands was consumed, this rep- 
resents only 1 percent of the total water yield from Federal 
lands. 


Consumption of water in the 11 Western States by agency 
and principal use is shown in Table 7. By far the largest 
agency user Of water is the Fish and Wildlife Service of the 
Bureau of Sport Fisheries and Wildlife. The Fish and Wild- 
life Service accounted for 88 percent of all water consumed 
on Western Federal lands in 1967. Nearly all of the Fish 
and Wildlife Service consumption was in the form of irriga- 
tion for maintenance of wildlife habitat and maintenance of 
fish and wildlife impoundments in California, Oregon and 
Utah. 


Uses on. Non-Federal Lands 


Estimates have been made in the PLLRC study of water 
resources of the relative dependency of the Western economy 

2/ the reverse is also true. Expenditures for rehabili- 
tation and development of public lands for water production 
and conservation often subsidize the production of other com- 
modities. Construction of fences, control of undesirable 
plants, and revegetation, undertaken by the Bureau of Land 
Management on Taylor Grazing Act lands with water funds, for 
example, have obvious benefits for the Agency's grazing program. 
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Table 7,--Water Requirements (Consumption) on Federal Lands 
in the 11 Western States, by BGS Bex Water Resource 
Region, and Use Category, 196732 
(Thousand acre-feet per year) 


Sa Sr = 
Use and Region BLM FS NPS BSFw Other Total 
ee 


Water Uses 








Livestock Grazing ASC SSS ish: Os sh 0.6 OF 83.8 
Big Game Use Wn. RR ORS oh O.1 b/ CPme 
Recreation 7 
Activities OR2et 49.499 915.0 b/ Gre: Shek 
Nurseries and ~ 
Seed Orchards Sioke PGT Ge ete 5 Seu, 
Land Occupancy 
Uses rs AGO) KOE Al b/ 51.8 13.2 
Other Purposes sje ld OO dd OBClAs Wane ous ee Ooms 
Pee a I ae i pd Se st Ta ee 
Total US Celle Ome 2. Smale oO Sorel: Sihes 83 Apeno eS 
nee 
Consumption by Region 
Missouri ae Sees AUS es) ey el S855 8.9 965.9 
Arkansas-Whi te-Red Oa) ORE Wwey/ b/ al!) Byte: 
Rio Grande OO 499° 5/ Soar eos D 75 A 
Upper Colorado Dase Rig O42 10.9 Zt 68.9 
Lower Colorado arsy sckisyns eile 2) 62.0 Gel SIia> 
Great Basin Brg eer O eT ATS.5 Dien 486.4 
Columbia-North 
Pacific Pn One 1Olses RAP leeds Le PA Geog 
California : Aon (Oso = One 338.3 NUE APO 
a SE ee ee es Ue 
Total WS ONS I, One 2S lls oS One 7352 BEDS). S 


a/ 


D/tess than 51,000 acre-feet per year. 


Totals may not add due to rounding. 


Source: Data supplied by agencies to the Public Land Law 
Review Commission, as reported in (2) and corrected 
for errors. = 
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On water yields from Federal land. The uses considered were 
water required for water storage projects, irrigation of ag- 
ricuitural lands, domestic purposes and hydroelectric power 
generation. 


Western water storage projects having a useful capacity 
of 5,000 acre-feet or more ae 690. Built at a cost of 
$12.7 billion, these surface reservoirs have a storage ca- 
pacity of 207.5 million acre-feet, slightly more than 57 
percent of the average annual natural yield of water. in the 
West. The purposes served by these reservoirs include flood 
control, power generation, quality control, recreation, and 
the storage of water for use during annual periods of low 
precipitation for irrigation, municipal water supplies, 
navigation and similar uses. An estimated 95 percent of 
the Western population is at least to some degree dependent 
on these storage projects. 


The Bureau of Reclamation and Corps of Engineers are 
the agencies responsible for the construction and management 
of Federally owned reservoirs. Of the total capacity of 
207.5 million acre-feet, 48 percent is managed by the Bureau 
of Reclamation, 20 percent by the Corps of Engineers, 23 
percent by state and local governments, and 9 percent by 
private interests. The investments in these reservoirs 
Otel iene Dad Von, 


Irrigation of agricultural lands, as has been previously 
noted, accounts for 53 percent of the water withdrawn and 92 
percent of the water consumed in the Western States. Accord-— 
ing to the 1964 Census of Agriculture (3), only 3 percent 


of land area of the Western States was Trrigated. The dis- 
tribution by state was: 


ee ee any 





State Million Acres 
pe at Sa ees al 
Arizona nea: 
California de 
Colorado eth 
Idaho 25a 
Montana Ase) 
Nevada 0.8 
New. Mexico O78 
Oregon Als 
Utah dl 
Washington hag 
Wyoming a6 

Total BS AP 


131 


An estimated 95 percent of these irrigated lands are at 
least to some degree dependent upon water from public lands. 
The agricultural investment on these dependent lands in 
1968 is estimated at $12 billion. It is not possible to 
calculate how much of this investment can be attributed to 
the availability of water from Federal lands because of the 
"at least to some extent" qualification in the dependency 
estimate. 


The Western populate "dependent" upon Federal waters 
in 19 is estimated a f/ SMa VON.) 2 perGcen tEOr gthe 
total. Dependence varies from full dependence to partial 
dependence, and includes dependency upon surface streams 
partially or entirely originating on public lands and ground- 
water supplies that are replenished from Federal lands. 
Population dependency estimates are given by state in 
Table 8. 


Hydroelectric—power-generated capacity in the West 
totals 23.6 million kilowatts. Although it is again not 
possible to estimate what portion of this capacity exists 
because of water yields from Federal lands, it can be said 
that all streams used for power generation contain some 
public land waters. 


Requirements for Water from Federal Lands 
1980 and 2000 


Future demands for water produced on Western Federal 
lands will be determined by consumptive uses on Federal 
lands, and requirements for irrigation, domestic, municipal, 
industrial and other uses on non-Federal lands. 


Federal agency estimates of future consumptive uses on 
Federal lands indicate only a moderate increase over ‘cur— 
rent requirements. The following tabulation of these pro- 
jections shows that consumption in the year 2000 is ex- 
pected to increase over current use by only 369,000 acre- 
feet: 
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Table 8.--Population Dependent upon Water from Public 
Lands, July, 1967 
(Millions) 


Public Land Water 
State Penciation |) — upon Public” band Water 
Urban Rural _ Total 
eee ete ee SS 


Arizona die: ae 0.4 1.6 
California 19 oe 16.0 AE 18.4 
Colorado 2.0 leas} 0.4 9 
Idaho On, Oss) 0.4 0.7 
Montana OS 72 O63 OS Ose! 
Nevada 0.4 Vas 0.1 0.4 
New Mexico 1.0 Olen?) 0.3 0 
Oregon 2.0 Dia. Olee? 2.0 
Utah 1.0 0.8 0.3 1.0 
Washington Bed: 2reidi 0.7 228 
Wyoming SPs OF 0.2 0.3 
—— i ni iii enadiiaala 
Total a250 : 24.6 ; Gra: 3 Olcas: 





Source: (2). 
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(Thousand acre-feet) 
ER FRR AS EE ES BI EE EES Sn a SR NR OS REE 2 EN a LA A 


Annual Consumptive Use on Federal Lands 
State sc] <> RARER 271: RSE LETS 











Arizona 85 105 : 108 © 
California 420 420 452 
Colorado 94 : Syl 132 
Idaho , 19'5 201 209 
Montana © : 946 1,007 1,024 
Nevada 103 sed oo be 138 
New Mexico AD eae 51 53 
Oregon 119 164 212 
Utah 210 2] 222 
Washington 9 als/ 27 
Wyoming pol bi 53 
Total 2,261 2,479 ego 30 


The 2.6 million acre-feet required in 2000 represents slightly 


. more than 1 percent of the average annual runoff from Federal 


lands. As is the case now, water requirements of the. Fish 
and Wildlife Service will account for most of this consump- 
tion (80 percent). 


The amount not consumed on Federal lands will be avail- 


. able to supply the needs of users on non-Federal lands. Total 


user needs for 1980 and 2000 were compared with average an- 
nual water yields by resource region earlier in Table 4 and 
related text. Since 61 percent of the Western water yield 
comes from Federal lands, consumption on Federal lands in 
1980 and 2000 represents only seven-tenths of 1 percent of 
total water yields in the West. The conclusions reached in 
the earlier discussion of total water needs, therefore, are 
still appropriate. In brief, by 2000 water consumption in 
the eight water resource regions will represent 20 percent 
of the average annual yield. Water withdrawals will equal 
two-thirds of the average yield. The.large water surplus 


will occur in the Upper Colorado and Columbia-North Pacific basins 


and can conceivably be used to offset deficiencies in other re-— 


gions if political and legal constraints to transfer of water be- 
tween regions can be overcome. Local periodic or seasonal 


water deficiencies in the West will undoubtedly 

increase pressure on some public Jands for additional water 

yields. To supply these local needs, more active watershed 

management programs wiil be required to increase water flows 

from public lands. Uses that disturb or destroy watershed 

values or consume large volumes of water, such as some forms of 
mining 
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and mineral processing, may have to be curtailed, or, in 


some instances, forbidden. As of June 30, 1967, 24,0 mil- 


lion acres of Western public domain has been reserved or 


withdrawn from other uses in favor of water and power proj- 


ects (22.1 million) and watershed protection and other 
water uses (1.9 million). The aggregate acreage under in- 
tensive management for watershed protection, waterflow- 


retardation, flood prevention, quality enhancement and other 
-nonpowér purposes may have to be substantially increased to 


supply local water requirements. 


ek 
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CHAPTER VIT 


ENERGY FUEL MINERALS 


The principal energy fuel resources owned by the 
United States Government are crude petroleum (oil) , nat- 
ural gas (gas), coal, oil shale and geothermal steam. In 1967 
leased Federal lands were the source of production of 15 
percent of: the oil and 13 percent of natural gas produced 
in the United States. Coal production from leased Federal 
lands’ accounted for less than 2 percent of national output. 
The data presented in this chapter show that Western Fed- 
eral lands are likely to account for an increasing per- 
centage of gas and oil output by 2000, primarily because 
.of potentials in Alaska and the Pacific outer continental 
shelf.: The extent of this growth is not determinable. 
Little growth is expected in the relative importance of 
future coal production from Federal lands. 


The following assessment of the probable future de- 
mands for energy fuel minerals is based primarily upon data: 
compiled for the Public Land Law Review Commission through 
contracted studies. The PLLRC sources used include a study 
of energy fuel resources by Abt Associates (1), the Nossaman, 
Waters, Scott, Krueger and Riordan study of The outer con= 
tinental shelf (13), and the Robert Nathan Associates pro- 
jection of future energy fuel requirements (12). Many ad- 
ditional supplementary data sources were used and are cited 
in the text. 


Consumption, Production and Suppl 
Trends 1n the United States 
Between 1947 and 1965, United States consumption. of 
power generated from fossil fuels, hydroelectric and nuclear 
sources has increased at an average rate of 3.0 percent per 
year. The fossil fuels--petroleum, natural gas and coal-- 
have been the major input source of energy production. In 
1947, the fossil fuels accounted for 99.1 percent and hydro- 
electric power 0.9 percent of the energy supply. By 1965, 
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fossil fuel sources accounted for 98.7 percent; hydroelec— 


tric power, 1.2 percent; and nUCTe aT /SCurCeS s 0.1 percent 
of the total energy production (16)=". 


_. The stability of the energy source market share held 
by the fossil fuels masks the substantial changes that have 
taken place in energy production since 1947. The most ob- - 
vious change is the growing importance of nuclear power. 
Power consumption from nuclear sources has been rising at 
an average annual rate of 47 percent, from 6 trillion BTU's. 
in 1960 to 38 trillion BTU's in 1965. Less spectacular but 
more pronounced have been the shifts in the relative impor- 
tance of the three fossil fuels. In 1947, nearly 50 percent 
of the BTU's produced from fossil fuels was from coal, with 
petroleum (including natural gas liquids) accounting for 36 
percent and natural gas 15 percent. By 1965, the consumption 
of coal dropped from 580 to 447 million short tons, petro- 
leum consumption increased from 5.2 to 11.2 million barrels 
per day, and natural gas consumption jumped from 4,3 to Sg Ui 
trillion cubic feet. Associated fossil fuel market shares 
were: coal, 23 percent; petroleum, 46 percent; and natural 
gas, 31 percent. 


In terms of average growth rates, the use of coal for 
energy production declined at a rate of 1.5 percent per 
year between 1947 and 1965. Petroleum consumption increased 
at-a rate of 4.4 percent per year. The use of natural gas 
has increased at 7.5 percent per year, two and one-half” 
times faster than the 3.0 percent growth rate of total 
energy consumption. 


The shifts that have taken place in fossil fuel con- 
sumption are reflected in trends in annual domestic produc-— 
tion and the apparent consumption of these commodities, as 
shown in Table 1. The downward trend in domestic bituminous 
and anthracite coal production from 684 million short tons 
in 1947 to 565 million tons in 1967 represents a decline of 
17 percent. Bituminousproduction dropped by 12 percent and 
anthracite production by 78 percent. Domestic crude petro- 
leum and natural gas production have increased by 1.7 times 
and 3.9 times, respectively. . The apparent consumption 
(domestic production plus net imports) of petroleum in 1967 
is nearly twice as large as consumption in 1947, and the 





1/snale oil and tar sands have not yet been used for 
energy production on a commercial basis. Geothermal steam 
is used as a commercial source of electrical energy in 
California, but accounts for a negligible percentage of 


total United States energy production. 
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apparent consumption of gas is currently 4.1 times as 
large as 1947 consumption. 


Petroleum and gas production data given in Table 1 
include production from the Outer Continental Shelf (OCS). 
OCS production of oil and gas since 1954 is shown sepa- 
rately in Table 2. All of the production shown was from 
the Gulf Coast region. Pacific Coast OCS oil and gas 
leases have been issued since 1963, but production did not 
get under way until 1968. There are no known commercial 
petroleum or gas deposits on Atlantic Coast OCS lands. 


Outer Continental Shelf petroleum production in 1967 
was 219 million barrels, up from 3 million barrels in 1954. 
Since 1960, OCS oil production has increased at an average 
rate of 24 percent per year, and has jumped from 1.8 per- 
cent to 5.3 percent of total domestic production, -Natural 
gas production from the OCS has also grown rapidly. Gas 
Produce ONeINn 1967 ed 6S Dillion cubic feet, isi 2letimes 
as high as the 1954 production of 56 billion cubic feet. 
The growth rate since 1960 has been 23 percent per year. 
The 1960 production from the OCS accounted for 1.9 percent 
and 1967 production 6.2 percent of total domestic production. 


Energy Fuel Requirements, 1980 and 2000 


Projections of United States energy requirements and 
major input sources of power have been made for the Public 
Land Law Review Commission by Robert Nathan Associates (12). 
These projections were developed through an updating of —_ 
projections made by Landsberg and others in a 1963 study 
for Resources for the Future (11). 


Before reviewing Nathan's projections, it should be 
noted that there are numerous projections of energy require- 
ments available. Because of differing underlying assump- 
tions, none are directly comparable. In a recent Department 
of Interior (18) study of United States Petroleum through 
1980, ten different industry and government projections of 
TS80 oil, gas, and total energy requirements were compared 
with Interior's own 1968 projections. This set of 11 dif- 
ferent projections is given in Table 3. These projections 
are presented here for the same reason they were presented 
in the Department of Interior report--to show that there is 
current diversity of opinion about the future outlook for 
energy requirements and individual energy fuels. 


Nathan's projections are shown in terms of BTU equiva- 
lents in Table 4. Consumption of power is projected to 
increase. from 54 quadrillion BTU's in 1965 to 91 quadrillion 


Table 2.-= 


Year 





a/ Preliminary estimates. 


Source: 


’ 


\ 


13). 


_ Grude petroleum 


(iillion barrels) 


Outer continental shelf crude oil and natural gas produc- 
tion, 1954 - 1967 


Natural gas 
(Billion cubic feet) 


56.3 
82.3 
Ses) 
82.6 
V2 7 0x7. 
eOae 
27320 
318.3 
452.0 
564.4 
621.7 
64566 
1,007.4 
IMO s RO 


142 


2 J od 





Table 3.--Alternative Projections of United States Energy 
and Petroleum Requirements for 1980 








—— ———S—_- efoto 
' Source . Date Energy Bin Uaee fo) rill. ° 
uad.BTU B/D Total Cu.ft., Total 





Natl. Fuel & Energy 


Study Group? 1962 8250 3.0 41 elise 28 
Dept. of Interior 1965 85.9 Sek 40 AS ALS 31 
Pan American 

Petroleum Corp, 1966 87:. 0: Soe 43 28.0 33 
American Gas 4, 

Association= 1966 Sra sate avons 2762 oot 
Stanford Research : 

Institute? 1967 . 92.0 3.4 597 O79 31 
-Gas Industry Com- 

mittee 1967 sts aise sirata 28.6 Mets 
First National Gity ‘ ee } : 

Bank of N.y.2 LOGS Ton. sha 2 38 23.6. 28 
Petrol Industry : ’ a 

Foundation 1968 92510 St 39 280. ia 
Texas Eastern Trans. 

COED eta 1968 97.8 3.6 41 30.8 "33 
Humble Oil & ee 

Refining Co. 1968 Sas SAS 7 29.48 S12 
Dept. of Interior 1968 88.1 Oe 41 24.6 29 
Robert Nathag , - ; 

Associates= 1968 91.0 5.3 34 27.0 31 
er eeeeeSSSSSeeSSeSeSSSsSsSeSF 


8/041 and gas consumption obtained by converting BTU's 


to barrels and cubic feet at a rate of 5.4 million BTU's per’ 
barrel and 1,035 BTU's per cubic foot. 
2/medium-level projection, 


Source: (12), (18). 


\ 


Table 4, --Energy consumption in 1965, and the Nathan Associates! 


medium level projections in 1930 and 2000. 


Sy 


(QuadFlllion BTUs) 
Energy source 1965 . 1980 2000 


Conventional fuels 





30 
Cale’ 14 20 eh 
Oil 7 Bal 31 ie 
Gas 2 28 

Total 52 79 127 


Other sources 








Hydroelectric vower & 3 eee 
Nuclear fuel - Neg. 9 

Total 7 2 . 12 28 

Total a 91 155 





Source: (12) 
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in 1980 and to 155 quadrillion in'2000. This projection 
appears to be in line with projections made by others. The 
1980 projection is higher than five and lower than four of 
the total energy requirement projections shown in Table 3. 


To supply future power requirements, the consumption 
of fossil fuels is projected to increase from 52 quadril- 
lion BTU's in 1965 to 79 quadrillion in 1980 and 126 quad- 
rillion in 2000. By 2000, energy consumption from coal, 
oil and gas is expected to increase by 118, 146, and 158 
percent, respectively, over 1965 consumption. The percent- 
age of total energy requirements that are projected to be 
accounted for by fossil fuels and other energy sources, 
and the percentages of power from these two classes of fuel 
that are expected to be accounted for by individual power 
sources, are given below: 


Ln eS a 
Item 1965 1980 2000 
‘ (Percent) 


Fuel classes: ; 
Fossil fuels ENS 86 82 


Other fuels 4 aie 18 


Total ’ 100 100 100 


Fossil fuels: 





Codd a27 25 24 
oy 0 ee 40 39 42 
Gas £53 36 BS 

Total 100 100 100 


Other fuels: 
Hydroelectric power 100 25 ial 





‘Nuclear power Neg. 75 89 
Total 100 100 100 





The percentages: of market shares of energy input in 
1980 and 2000 are: ceo tes . 
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1980 som = Z000E 


Coal : 22 : 19 
Oil 34 34 
Gas a 28 
Hydroelectric 3 2 
Nuclear 10 16 


Total 100 100 


The projected 1980 market share of 34 percent for oil 
is substantially lower than the average projection of 40 
percent shown by the other 9 oil projections cited in 
Table 3. Nathan's 1980 projected market share of 31 per- 
cent for gas compares closely with the average o£°308 7, per= 
cent for the other 9 gas projections also given in Table 3. 


A translation of Nathan's projected energy require- 
ments into conventional commodity output measures is given = 
in Table 5. The consumption requirements shown include 
exports, which for coal totaled 50 million tons in 1965 
and are projected to reach 70 million tons by 1980 and 100 
million tons in 2000. Future exports of oil and gas are 
expected to be negligible. 


The projected consumption of natural gas liquids is. 
included in the projections of oil and gas since they are 
the products from which these liquids are derived. cCon- 
sumption of natural gas liquids in 1965 totaled 534 million 
barrels. The projected consumption included in gas and Ons 
consumption is 976 million barrels in 1980 and 2,133 mil- 
lion in 2000. 


The projections made by Nathan assume that adequate 
economically available supplies of the respective energy 
sources will be available in the future from either domestic 
sources or imports. Projected consumptive needs met from 
domestic sources are expected to be derived from conven- 
tional processing of coal, crude petroleum and natural gas 
up to 1980 but from both new and conventional sources be- 
tween 1980 and 2000. The new sources mentioned but not 
quantified include petroleum production from oil shale and 
tar sands and oil and gas production from coal. 


Energy Fuel Production on Federal: Lands 


Minerals on certain public lands are leased to private 
parties for exploitation under a series of acts. Under the 
provisions of the Mineral Leasing Act of 1920, public domain 
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Taple 5.--Consunption of energy fuels in 1965 and mediun level pvro- 
jection conswiption in 1950 and 2000 as reported by Nathan 
Associates. . 7 








Enersy source Unit 1965 1980 2000 


a 








Conventional ‘fuels ; 
Coal Million tons 524 a/ 773 1,031 


Baas bf. <7 Million barrels 3,777 5,324 9,126 
Gas c/ Billion cubic 
feet 16,324 da/ 27,020 42,163 


Other energy sources 
Hydroelectric power Trillion kilo 
a hours 0. 20 * CoS: 0. 4 
Nuclear fuel . Thousand tons N. A. 40 oe RT'S 





a/ilatnan reported production in 1965 as 512 million tons. The 
higher figure, 524, apparently arises fron consumption of .coal inven- 
tOrTLeS. 


b/Includes. consuription for defense, agriculture, asohalt and road 


oil, liquid refinery gas, exports, and miscellaneous uses. 


e/Includes consumption of natural gas licuids and natural gasoline 
which originate in natural gas processing, carbon black, pipeline fuel, 
transmission losses, field use and gas vented. 


d/tiathan reports that the consumption figure given compares with 


Bureau of Mines figure of 16,359 billion cubic feet. of gross with- 
drawals, less quantities used for repressuring. 


Source: (12). 


lands and certain acquired lands in national forests are _ 
leased for mineral production by application to the Bureau 
of Land Management. National forest lands in the East: ac— 
quired under the Weeks Act and Appalachian Act are leasable 
under the Acquired Land Leasing Act. Outer continental 
shelf lands are leased on a competitive basis under the 
Outer Continental Shelf Lands Act of 1961. 


Two types of leases are issued: noncompetitive and 
competitive. Noncompetitive 10-year oil and gas leases are 
issued only on onshore lands for a payment of a $10 filing 


fee by the first applicant. An annual rental of $0.50 per 


acre is charged. Competitive leases are issued on all OCS 
lands and on other lands deemed by the U. S. Geological 
Survey to contain workable deposits of coal. Oil and gas 
must be competitively leased when the tract comprehends an 
area determined by the U. S. Geological Survey to be part 
of a known. geological structure from which oil or gas pro- 
duction has been obtained. ; 


Competitive leases are awarded to a bidder who pays 
an initial bonus that was offered with his application. 
Production from onshore leases is subjected to a royalty 
of from 12-1/2 to 25 percent of the value of production. The 
minimum OCS royalty is 12% percent; the current rate is 162A paca. 


Unless otherwise withdrawn, all Federal onshore public do- 
main and acquired lands are available for mineral leasing, 


subject to the discretion of the Secretary of the Interior. 
Approximately 882 million acres of Federal land are avail- 
able for mineral development (3). Only 8.8 million acres 
have been specifically withdrawn by some form of governmental 
action from mineral entry and leasing (Table 6). These are 
mainly lands containing oil shale in Colorado, Utah, and 
Wyoming. 


Withdrawals and reservations for other purposes such 
as outdoor recreation and wildlife refuges do not automatic- 
ally foreclose leasing unless there is a specific stipula- 
tion to this effect in the withdrawal law or order, When 
no such stipulation is present, leasing may be permitted 
if the Bureau of Land Management has been informed by the 
managing Federal agency that mineral production will not 
interfere with the purpose of the withdrawal. 


Known mineral leasing restrictions on public domain 
lands withdrawn for specific purposes were officially in 
force on 104 million acres in 1967. This figure is subject 
to changes as withdrawal is the prerogative of Federal 
agencies. Eighty-four percent of the 1967 withdrawals (87 
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Table 6.--Public Domain Acreage upon which Mineral Entry 
and Leasing Is Prohibited, as of June 30, 1967, 
by State 


ga ge ae = 








State Thousand Acres 
a a A 
Western States: 


Arizona 55 


Colorado ~ alae (0) 

Utah 4597058 

Wyoming 2,509.1 

Other States: P,049.4 
Se ee ee 

.. Total ; : ; 8,762.4 


a SSA EE SN 
Source: (19). 
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million acres) are accounted for by withdrawals that re- 
strict all types of use other than the purpose for which 

the lands were withdrawn. Sixteen percent (17 million acres) 
has been closed to mineral leasing but not necessarily to 
other forms of appropriation. Mineral leasing restrictions 
on withdrawn public domain lands are shown by purpose of the 
original withdrawal in Table 7. 


Mineral leasing withdrawals in Alaska and the Western 
States are given in Table 8. Of the total withdrawn land, 
23 percent is in Wyoming, 18 percent in New Mexico, 18 per— 
cent in Montana, 27 percent in California, and 11 percent 
in Alaska. 


The 1947 through 1967 production of fossil. fuels on 
Federal lands is shown in Table 9. For bituminous coal, 
figures given for coal production on Federal lands as a per- 
centage of total United States output refer to bituminas 
coal only. Production and percentages of petroleum and 
natural gas include outer continental shelf production. 


The data presented in Table 9 show that the role of 
leased public lands in petroleum and gas production has in- 
creased rapidly over the last two decades. Petroleum pro- 
duction on leased Federal lands as a percent of total pro- 
duction has increased from 4.9 percent in 1947 to 14.6 per- 
cent in 1967; gas production increased from 2.5 percent to. 
13.2 percent. Production from OCS lands has been responsible 
for the largest part of this increase. OCS petroleum pro- 
duction as a percent of total national production increased 
from 0.9 percent in 1954 to 8.0 percent in 1967, while on- 
shore production increased from 4.0 percent to 6.6 percent. 
Gas production from the outer continental shelf has risen 
from 0.3 percent to 6.6 percent of United States production 
while onshore production increased from 2.2 percent to 6.6 
percent. 


Bituminaus coal production on leased Federal lands has 
increased from 8.4 million short tons in 1947 to 9.1 million 
in 1967. Concurrently, national bituminous production dropped 
by one-third. As a result, since 1947 production on leased 
Federal lands as a percent of total production has risen by 
23 percent (from 1.3 to 1.6 percent), while actual produc- 
tion has increased by only 10 percent. . 


Oil and gas production, leases and associated receipts 
from royalties, bonuses and rentals on public domain lands 
from 1947 to 1968 are given in Table 10. Similar data for 
acquired Federal lands are shown in Table 11. OCS produc- 
tion of oil and gas has been given previously in Table 2. 
The first OCS leases offered by the Department of Interior 
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Table 7.--Withdrawn Public Domain Lands upon which ‘There Are 
Restrictions against Mineral Leasing, by Form of 
Restriction, 1967 

(Thousand acres) 











Picoo ao ae “——~fotal Mineral Leasing Restrictions 
Withdrawal Acres Tota seneral Specific 
Withdrawn ~ Ray b/ 
Administrative 
Sites 269 48 22 37 
Classification 3,646 1,461 1,452 9 
Protective ; 
Withdrawals 294 Zeke 228 4 


Prohibit Mining Entry 


and Leasing 31,410 7,607 d6e 7,607 
Water and 
Power Projects faehpsiival ASIN) Soll ONS) o,0 0 
Other Water Uses 4,550 67 54 13 
Wildlife Refuges 27,988 PLD) SNM ~ Csi eM oihiey one 
Outdoor Recreation 31,670 8,974 1,474 7,500 
Townsites and 
Spatial Uses 2,662 sy) 1,496 23 
State Selection 1,624 325 foots 325 
National. Parks : 
and Monuments WSS Tl 16,018 14,982 5036 
Science, Education 
and Research | 2yoge 1,829 1,802 27 
Military Purpose 17,172 aly) lish 7 17,167 So henste 
Total 164,949 103,795 Sabet 16,581 
a ee a A SE le er Le a 


2/Lands closed to all forms of appropriations, including 


mineral leasing. 
B/i ands not closed to all forms of appropriations, but 
specifically withdrawn from mineral leasing. 


Source: (19). 
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Table 8.--Withdrawn public domain lands uvon which there are restric- 


Lions against mineral leasing, by state and type of restric- 


tion. 1967. 


Total leasing 





(Million acres) 
General 


Brate restrictions a/ restrictionsb/ 
Alaska . BORO 35,0 
Wester states (o4.2 (47.9) 

Arizona q.7 0.3 
California : 11.4 10,0 
Golorado 361 SY 
Idaho 2.4 1.9 
Montana 44 Basis) 
Nevada 7.6 ten 
New liexico- 4.0 3.0 
Oregon Boil ALS S} 
Utah 9.8 4,9 
Washington 2.4 AS) 
Wyoming ay? 3.0 
Eastern states aa iif, 
Total - AS See, 


= 
(2) 
, WwW 


Specific 


restrictions c/ 


Neg. 
(16.5) 


= 
e e e 


H 
e 
PRNOMAORUIy Fw & 





a/Totals may not add due to roundins. 


b/Lands closed to all forms of apvropriation, 


leasing. - 


c/Lands not closed to all forms of approvriation but specifically 


withdrawn from mineral leasing. 


Source: (1). 


nts 


including mineral 
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Table 9.--Energy Fuel Production on Federal Lands as a Percent ‘Table, 10.--Gas and Oil Leases, Receipts and Production on 





of Total United States Production, 1947-19672 . Public Domain Lands, 1947-1958 
———— =" Valin cas tums nous semen EASES INLET Lect aes Production are) one 
Petroleum Natural Gas Coal sire sO ee nT 


SS TT oF TIT ion EOF Mion & OF Year Receipts pe 

Fear Million O° aliion & oO DG on ° illion fo) “58 Number aores Petroleum Gas Gas 
Barrels USS. “Galvons U.S. Cuce eC USO. ULOns Uno asd Liquids 
ea CL NL C$ million) (Thous. ) (Miil.) (Million HTT iion (Billion 


1947 90 4.9 178 Sime Ont ey) 8.4 AS barrels) gallons) cu.ft.) 
1948 99 4.9 199 B32 Og 228.7 935 1.6 
1949 * 92 “5.0 186 2.8 0.2 Sly hoe he ee | aN) 1947 14.5 V215 Sie 64 126 98 
1950 §=.:1103 5.2 184 2.4 0.1 2,2. 5:953 1.8 1948 24,1 13.4 OST 74 152 124 
VOS5ia ITS 5.1 222 2.6 0.2 Ee ae goa | nga 1949 28.4 elas 1950 76 158 124 
1950 26.7 28.9 23.6 76 145 126 
1952 . 116 5.1 231 2u5 0.2 S20: 2755 1.6 1951 34.3 42.5 3259 82 LAL 123 
1953.00 131 5.6 240 aoe 0.3 95a. PTs A 1.6 
1954: °139 6.0 256 Beth 0.4 BIN S08) Tbs 1952 46.8 63)52 48.6 92 179 152 
Y955°°2's3 6.1 252 i oss 4.6 5.8 GA 1953 43.8 78.8 $9.49 94 »-184 173 
1956 168 6.4 267 Zane 0.6 4.9 5../ nen: 1954 53.6 87.7 66.0 105 197 "223 
1955 60.0 96.4 C73..-3 Ata 243 261 
1957 163 7.0 B17. 222 Oisae 5-6. ~ Seer, - 1.2 1956 62.8 100.4 Vitel 118 203 272 
PESO 11 fee 6 Ge 33 2a 0.8 6.2 4.9 12 é 
1959 253 9.8 397 2.9 0.9 Gano see alee: 1957 Seas 107.5 78.5 127 212 313 
1960.2 275 20.6 484 BoA 1.0 Poh, 2 5te ab AS 1958" 82.5 119.6 D302 135 218 418 
1961 293. Dane 567 37 ee 7.7% 508 1.4 1959 84.3 32.0 Tove e 137 280 418 
1960 85.9 139.6 133,27. bei 7 304 460 
1962. 318 17.9 640 4.1 2 8.5 + 544 ee 1961 101.5 132.9 101.7 156 344 513 
1963 338 1225 672 4.0 1.4 Oe sion cra! 135 Shy: ; 
1964 351 12.6 651 337 Lis 9.7 852 157. 1962 107.2 130.0 933.3 169 401 539 
1965 374 1350 597 32 1.6 9.7-. 833 1.6 1963 107.4 114.0 S25 phy a 436 518 
1966 423 14.0 634 Ce 2.0 Tie 95 1.8 1964 110.0 . 104.5 67.4 178 414 588 
| 1965 109.3 100.4 64.1 180 457 665 
1967 469 14.6 842 3.9 2.4 13 2=. OST 1.6 1966 108.0 98.2 61.3 181 438 711 
ee ht ete ee bol 
. . 1967 109.0 91.3. 53.9 187 493 807 
- 8/n11 Federal lands, including Indian and outer continental 1968 116.0 93.0 56.4 193 7s 975 
shelf. pmerac 
Source: ee 8/tncludes rentals, bonuses and royalties. 
Source: Data for 1947-1964 from (9); for 1966-1968 from (3), 
(4) and (5). = = 
153 154 


2) 
@ 
® 


Table 11.--Gas and Oil Leases, Receipts, and Production on 
Acquired Federal Lands, 1947-1968 


oe ee 2 = = Le eS : = 
: Leases in. Errect Production 
June 30 atural 


Petroleum Gas Natural 


Gas 


Year Receipts - 
a/ Number Acres 


— Liquids : 
T Million) \(Thous. ) (Mill. ) (Million (ition (Billion 


barrels) gallons) cu.ft.) 


{o 
SS 


1947 NLA. 0.2 0.2 N.A. N.A. c/ 
1948 0.4 0.2 0.2 1 2 c/ 
1949 0.4 0.4 0.5 1 2 C/ 
1950. @.A 0.5 0.5 - 2 c/ 
1951. -0.7 0.6 0.6 2 1 c/ 
1852. 158 ee aol 3 1 5 
1955050012 2.0 1.9 4 4 3 
1954. °§.253 2.9 2.8 4 ey 3 
1955) 27232 Sine 3.0 3 aye 7 
1956 . 2.6 4.2 3.9 6 c/ 14 
2997-24333 AaS 3.9 6 c/ 15 
VSS. 3.3 5.4 4.8 5. bi 20 
1959 2.9 64 4.7 5 1 28 
1560. (2583.2 6.8 4.9 5 1 29 
CS Va ae Be 6.4 4.4 5 c/ 28 
1962. 101354 6.8 4.8 6 1 23 
1963. 4.2 6.9 one 6 1 20 
1964 4.2 6.8 4.9 6 1 24 
i965" eas ast 52: 7 c/ 41 
1966 6.6 Vel 4.9 8 oe 23 
1967 5.6 7.6 4.2 10 1 28 
1968 6.7 8.2 4.7 14 1 25 


a/ 


=_ Includes rentals and bonuses. 
B/not available. 


£/tndicates less than one-half million gallons or one- 
half billion cubic feet. 


Source: See Table 10. 
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were in 1954 and applied to the Gulf of Mexico off the 

coast. of Louisiana. From 1954 through 1968, 1,291. leases 

were awarded covering 5.9 million acres (13). Leases on the Gulf 
Coast total 1,061 and cover 4.6 million acres. On the : 
Pacitic Coast, 230 leases have been issued covering 1.3 

million acres. . Receipts from OCS leases are shown in 

Table 12. 


As an indicator of the importance of recent oil and gas 
production on public domain lands in the. Western States and 
Alaska relative to all Federal land, a breakdown of produc- 
tiog by land class is summarized for 1960 and 1967 in Table 
13.2/ The percentage distribution of 1967 pecductsen be- 
tween Federal land classes was as follows := - 


Natural Natural 





Land Class Petroleum Cag iteuias = Gas 

Public domain 42 59 34 

Acquired 2 Negl. a 

OES 40 eels 42 

Other Ss) Al 23 
a tT = ato va a rime iia ee he 

Total 100 100. ; 100 


a a a anata enn eeenenenanaard 


In 1967, there was no oil or gas produced from leased 
public lands in Arizona, Idaho, Oregon, or Washington. The 
remaining seven Western States and Alaska accounted for 92 
percent of total public domain petroleum production. For 
natural gas liquids and gas, the percentages are nearly 
100 and 94 percent, respectively. 


Coal production and receipts on public lands and coal 
production ,on acquired lands from 1947 to 1965 is shown in 
Table 14.— In 1968, 78 percent of the coal produced from 


er 


2/1960 production from acquired lands shown in Table 
14 was reported in Public Land Statistics, 1960 (7), and 
does not agree with production from acquired lands as re- 
ported by Clawson (9) and recorded in Table 1l. The reason 
for this discrepancy is not known, but is assumed to be a 
result of changing definitions of what is included in the 
definition of military and other lands. 


3/Total production from Federal lands in 1968 is not 
available. : 


4/Note that there are unexplainable discrepancies in 
the data reported in Table 14, as explained in a footnote 
EO. ehe, cable. 
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Table 14.--Coal Production and Receipts on Public Domain Lands 
and Production on Acquired and Other Federal Lands, 


1947-1965 
“=—=—public Domain Acquired Other Federal Total 
Year Rents and Land _Land ‘Federal 
Royalties Production = pyoguction. Production®’ Production 
- Cf Mili.) (Mill.tons) (fhous. tons) (iil.tons) (Mili.tons) 
(1) (2) (3) (4) (5) 

1947 0.8 Sax7 N.A. _ = iNDSA. 8.4 
1948 0.9 8.0 Oe Raed a5 9.5 
1949 ~=—s-- 08 8.0 8 b/ TT 
1950 0.8 hed 67 ie 9.3 
1951 seal 8.9 73 b/ 8.1 
1952 1.0 8.1 62 b/ 7.5 
1953 0.9 7.0 9 b/ Tin 
1954 730 TED 86 _ -bB/ 5.9 
1955 0.9 5.6 92 Oe 5.8 
1956 0.8 5.7 25 Negl. 5.7 
1957 0.8 5.7 21 b/ 5.3 
1958 0.8 522 17 D/:-- 4.9 
1959 1.0 4:8 / 34 0.4 5.2 
1960 0.7 BL (ed) VSOe 2S) Ogle 5.2 
1961 0.8 551 (5.4) 1 (19) On7 5.8 
1962 130 557 6.0) 15 (14) 0.3 5.4 
1963 0.9 4.9 (5.1) 29 (28) Asal ey Ssh 
1964 °>-" 350 5.4 (5.3) 92). 683) 27. 8.2 
1965 Gi) 3b 529.) (251). NA. 8.3 
1966 (1.9) (5.9) (169) | NAS 9.5 
1967 (215) (7.1) (123) N.A. 9.1 





a/ 


—Numbers in parentheses indicate production data obtained 
from Public Land Statistics for the year shown. The reason for 
the differences between 1960-1964 data from (9) and data shown 
in parentheses is not known. a ; 

b z <= eke 

2B/ total production reported by Abt Associates (1) as given 
in Table 9 exceeds production on public domain and acquired 
lands. as reported by Clawson (9). 

S/ calculated as the difference between column 5 and the 
sum of columns 2 and 3. ~ 


Source: Columns 1-4 from (9) for 1947-1965; from (Cee (er Ce) 
and (6) for 1965-1968. Column 5 from Table 9. — = 
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leased public lands was from public domain lands in Colorado 
(30 percent), Utah (24 percent), and Wyoming (24 percent). 

Production from all Western public domain lands was 99 per- 
cent of production from all United States public domain and 


acquired land leases (3). 


. There are ll:million acres of oil shale lands in Colo- 
rado, Utah and Wyoming containing as muchas 1.8 trillion 
barrels of shale oil, This resource is more than 60 times 
the present United States proved reserve of crude petroleum. 


“Federal ownership accounts for approximately 72 percent of 


the acreage and nearly 80 percent of the known shale oil 
resource (17). . The only leases available for oil shale 
since 1920 are provisional development leases (13). 


There have been no leases of Federal lands for geo-’ 
thermal sources of energy since there is no authorizing 
legislation. . : ; 


’ Mineral Fuel Production on Federal Lands, 
an 0 





An indicator of the possible future role of leased 
Federal lands as a source of supply of energy fuels is pro- 
vided by past production trends. The share of national out- 
put of fossil fuels over the last two decades has been shown 
previously in Table 9. Petroleum production on leased Fed- 
eral lands increased from 4.9 percent of total production in 
1947 to 14.6 percent of production in 1967. The compound 
rate of growth of this percentage share increase is 5.7 per- 


_cent per year. The rate of annual growth in the percentage 


shares for natural gas is 8.7 percent and for both natural 
gas liquids and coal 1.0 percent per year. 


Assuming for the moment that these growth trends will. 
continue to the year 2000, the relative shares of produc— 
tion from Federal lands can be readily determined. Ata 
growth rate of 5.7 percent, leased Federal lands would ac— 
count for 91 percent of national petroleum production by 
2000. A continuation of the 8.7 percent growth rate in per- 
centage shares for natural gas shows that by 1991 the entire 
output of natural gas in the United States will be from 
Federal lands. At the historical 1.0 percentage rate, 5 


‘ percent of natural gas liquids and coal production will be 


from Federal lands in 2000. 


To anyone with even a nodding acquaintance with the 
economics of mineral fuel production, the use of compound 
growth rates to determine future demands for fossil fuels 


is obviously inappropriate. In fact, any projection 
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procedure which fails to consider the costs of producing 
fuels relative to the price received is equally suspect. 















The reason for this is found in the manner by which fuels 
on Federal lands are exploited and the existence of both a if =! = Se < 
current and expected future physical surpluses of energy wey 3) be ms wn ud ces 3 
fuels in the United States. : 5 v = 
- Me aw = ina tf ; oO NN iF S 
Federal control of oil, gas and coal production from ie a INN BS OE eas e 
the land it owns is indirect. For the outer continental 3 2s palied ipemie ‘ Ase leo = 
shelf, the government determines when and where potential = z= EP Toh? Boe 5 
mineral-bearing land will be leased for minerals. Unless ° es wil s ~ 3 a 
specifically withdrawn, all onshore Federal lands are subject s $5 S52! a 2 : So] Qe = 
to lease. Government control is limited to the adminis- r io 5°} a] + mute cles is 
tration of the appropriate leasing laws, insuring that me e Si i 
mineral production is not undertaken on withdrawn lands or é cas) cS z= 
on lands where such activities would be incompatible with iE pane sp Stel | ey reite? . is 
the Federal land-managing agency's management objectives, Bes Beara ahaa S Atoms x 
and that Federal regulations regarding production methods “Ho |S220u Sal aera s i 
are followed.2 oe W-2& {2 as het 
a & >on Jeol & ~ eet a 
: ; ’ ; ' <i boOeuw |S<} Q ee Serb. oe Ley 
Mineral exploration and exploitation is undertaken by Cu ao°S Saale : Sn | eet. 
private parties who have obtained these rights through ” aoe eed Oo oe ted Pee eo) 
lease. Once a lease has been obtained,. the oe OBES “| 6 5 #s 
decision to attempt to discover minerals or to undertake as [Seba fete Peet 1S PSN G eet 
production is the lessee's prerogative. He may or may not ae 223 | ol A G * eee > ape 
undertake these activities, depending upon his purpose in x | e = é S 
acquiring a lease or his alternative prospects on other iS Id |X ° N ecto eel pee oe te 
lands. e2 rz, 2/|o fo Sea SM A na es ae 
ae | Be er eg Es es eapreenie (Recent S 
Known mineral inventories in the United States and its See lacione cols ; Coal tel ey ere on 
continental shelf are more than adequate to meet projected ae Pug Be) ell. EA es eee ae 
future needs. For oil and gas, this can be seen by compar- SP al ee lee ie | A | S| 28°52 ° 6 
ing the Nathan projections of needs in) Z000noOL- 9.2 biddion 06 z BF ea ey | ep Pay bi Sota ees 
barrels of oil and 42 trillion cubic feet of gas with the a ee (Soe 2 | o>. Se howe 120 eres, ot eee 
United States inventory of petroleum resources shown in = Obes cn on a eae = 
Table 15. . The inventory of discovered and undiscovered zy ; = > i Ein ae reat 
economically recoverable resources in the nation is esti- 5 de ee lose oi | entero service 
mated at 547 billion barrels of oil, 2,737 trillion cubic p 2 ra 2 2 (2) We ooieet 
feet of gas, and 82 billion barrels of natural gas liquids. ao ei, Pal soba k geese 
Marginal and submarginal resource inventories are 2,281 at ee % Ol Xe Ail st gnee Seat, 
billion barrels of oil, 4,333 trillion cubic feet of gas, zu | 2% Br Rey | ee Ble 8 8 Sas 
and 130 billion barrels of natural gas liquids. These in- BE | Zu [~ Soileetedoucs © 
ventories are adequate to meet future needs, but their development Bison ese ay a Red ees BASEN p= 
will depend upon future costs of production and prices. ao a [s2| b Boe meee 
Inventories of proved reserves (currently economically a) 4 o, ao 2 Soa 
recoverable from known deposits) total 31 billion barrels 3 rd elise mh oe | ee | cere ene owe 
of crude oil and 286 trillion cubic feet of gas. Although~ © Suge wewe| 3°) 2) a aeee aes 
ss Pa iS 3 6. | ee] 5] SF AHA GSe 
i fF 4 — EF A EI 





; 2/see literature sources (10) and (14) for a descrip- 
tion of the Federal leasing systems. 
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the Pacific Coast, it is likely that the public lands will 
supply an increasing percentage of the oil and gas produced 
in the West. However, this increase may be offset by a de- 
cline in production from other public lands as previously 
held markets are lost to new sources of production, 


new resources are constantly being discovered and proved 
reserves will increase, proved reserves may not be suffi- 
cient to meet future projected needs under current prices 
and cost oe eS and still maintain desirable reserve 
to production levels.&/ If this occurs, prices will be 
forced to rise, allowing inventories now classified as re- 
sources to become Joel ae possibly the economical pro- 
duction of oil from shale ail” and the production of oil and 
gas from coal should the technology be available. 


Recent announcements of planned installations of nuclear 
power-generating facilities in the Pacific Coast states will 
probably result in a reduction of the relative importance of 
coal from leased Western Federal lands, but the absolute 
level of leased public land production is expected to in- 
crease moderately. However, the trend toward the location 
of coal power plants at the site of coal mining operations 
could result in significant increases in production of coal 
in certain locations. 


For coal, Nathan projects that 1,031 million tons will 
be consumed in 2000. According to the Bureau of Mines, re- 
maining recoverable reserves of coal are estimated at be- 
tween 788,000 and 1 trillion short tons. Reserves recover- 
able at current prices and technology are estimated at 380,000 


fs cals “peu aca aa Pederal, pollacy. pertaining to the leasing of lands can 


influence the production from Federal lands, but as indi- 
cated earlier, this influence is indirect. Mineral leases 
on the OCS are issued only when the Department of Interior 
offers such leases. Should the government wish to increase 
the production of fuels from its lands, more OCS leases 
could be offered. Production could similarly be discouraged 
by not offering lands for lease. Similarly, efforts could 
be made to expedite the leasing of oil shale lands now 
withdrawn. 


The implications of the leasing system and known inven- 
tory levels for the future role of Federal lands i's clear, 
but less than specific. The importance of leased Federal 
lands as a source of energy fuel will be dependent upon the 
extent of future discoveries and proof of reserves that will 
occur on Federal lands and the costs of production from 
these reserves relative to the costs of production. from 
other areas. Neither of these items is projectable, 
non-competitive 

The efficiency of current/leasing procedures on on- 
shore lands other than oil shale lands leaves much to be 
desired. A substantial revision of these procedures would 
probably result in more production from Federal lands. Also, 
the current low rental fees charged on nonproducing leases 
almost appear to be designed to assure that leases are awarded 
to speculators rather than to private parties that have the 
ability and potential to bring leased lands into production. 
(1). In general, the current Department of Interior leasing 
system for onshore lands seems to be at odds with the De- 
partment's announced objective for its energy fuel program 
of assuring a dependable supply of energy at appropriate 
social and economic costs (18). 


Production of fossil fuels from Western public domain 
lands and the OCS will be subject to the same economic forces 
as production from all other Federal lands. According to 
the PLLRC study of energy fuels (1), current reserves of 
coal, oil and gas on private lands in the West are more than 
adequate to meet future needs at least through 1985, even 
if no new fields or pools are found. Again, the obvious 
conclusion is that the only increases from public lands that 
can be expected will occur when the cost of productionand 
marketing from leased Federal lands is less than the costs of 
production and marketing on private lands. 


For oil and gas, the large investments that have been 
recently made by industry in the exploration and leasing of 
the Pacific Coast OCS and lands in the Alaskan north slope : . ‘ : 
indicate that the producing industry feels that these two eee oF pete tas ce teer eae sea ae meee 
sources will prove to be an economical source of petroleum Somer pact Se: ee cee a9 a aad go pero a parr ade 
and gas to serve future consumptive needs. If: economical Dei mci Maer Der Tein Wed aca aa ak ee ee 


roduction b ; bla : domain land have been reserved specifically from mineral 
Site ae Tom public. Larids\ in “Aldska sand leasing. An additional 87 million acres has been withdrawn 


for purposes which in the opinion of the managing Federal 
agency are incompatible with all forms of mineral produc- 
tion. If continued withdrawals occur, there will be simply 





&/ the Department of Interior has estimated that with 
continued drilling and improvements in recovery technology, 
proved petroleum reserves will ultimately yield nearly 
twice the estimated reserves or 62 billion barrels (17). 

7/ Unpublished 1964 Department of Interior projections of 
shale oil production from public lands are 100 million’ barrels 
by 1980 and 350 million barrels by the year 2000. 
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less land available for lease. Industrial interests fre- 
quently dispute withdrawals and claim that, the production 
of at least oil and gas on withdrawn lands more often than 
not is compatible with the purpose for which the land was 
withdrawn. However, even if the industry assertions of 
compatible use were true, a reversion of withdrawn land 

to leasable status would probably have only a negligible 
impact on fossil fuel production from Federal lands. Over 
the last two decades an average of less than 3 ‘percent of 
the Federal acreage under gas and oil leases has produced 
gas or oil. 
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CHAPTER VIII 


SELECTED NONFUEL MINERALS 


Two classes of nonfuel minerals are considered in this 
chapter--minerals consumed primarily in world fertilizer 
markets and other selected minerals and metals. Minerals 
used in fertilizers include phosphates, potassium 
and sulfur. The metals and other minerals reviewed are sodium 
iron and steel, aluminum, copper, lead, magnesium, mercury, 
nickel, molybdenum, tungsten, vanadium, diatomite, and sand 
and gravel. Each of these commodities is of specific inter- 
est to the Public Land Law Review Commission (5). 


Historical production and consumption and projections 
of future consumption are reviewed for each mineral. The 
relative shares of production accounted for by output from 
Federal lands is reviewed only for a selected group of min- 
erals. These are the minerals that are leased under the 
Mineral Leasing Act (phosphates, potassium, sodium and sul- 
fur), Outer Continental Shelf Act (sulfur), and the Acquired 
Lands Leasing Act (copper and lead in the Eastern United 
States), or sold under the "Common Varieties" Act (stone, 
gravel and similar materials). 


The remaining nine minerals and copper and lead in the 
West are "locatables" and are not produced on public lands 
per se. Most of the metalliferous minerals discovered on 
public land are acquired by private parties by location under 
the provisions of the Mining Laws of 1872. Production from 
mining claims and patented public lands is not considered 
as Federal production, but rather as production from private 
lands. dn addition to the metdis, sulfur is also produced 
from both patented and nonpatented mining claims. 


Historical Trends _ in Production and Consumption 
Phosphate Rock, Potash, and Sulfur 


Annual data reflecting the production, export and ap- 
Parent domestic consumption of phosphate rock, potash and 


YRR 


sulfur from 1948 through 1965 are given in Tables l, 2, and 
2. Production data were obtained from the Bureau of Mines 
Mineral Yearbooks (2). Consumption and export data were 
‘derive rom numerous sources by Nathan Associates (5). 


Phosphate rock production in gross tonnage and exports 
and domestic consumption in terms of the quantities of phos- 
phorous pentoxide (P205) contained in calcium phosphates 

and other materials are given in Table l. In 1965, 
the last year for which consumption data are shown in Table 
1, apparent domestic consumption accounted for 72 percent of 
total consumption with exports accounting for 18 percent. 


Apparent. domestic potash consumption in 1965 totaled 
3.4 million short tons of potassium oxide (Kj0) equivalent 
(Table 2). An additional 0.6 million short tons was ex- 
ported. 
of this mineral is used as a fertilizer in domestic agri- 
culture or is exported in the form of fertilizer materials. 
Domestic consumption of potash for use as a fertilizer in- 
creased at a compound rate of 7.2 percent from 1948-1950 to 
1963-65. Exports were relatively unimportant until +1955: 
accounting for 6 percent of consumption in 1948 and 16 per- 
cent in 1968. Domestic potash (K20) equivalent production 
increased from 1.9 million tons in {948 to 3.1 million tons 
din 1965 < 


Consumption of all forms of sulfur more than doubled 
between 1948 and 1965, increasing at an average annual com- 
pound rate of. 3.3 percent (Table 3). The major use has been 
for the production of sulfuric acid. Sulfur consumption | 
from native sulfur accounted for 84 percent of total con- 
sumption in 1948 and 52 percent in 1968. This) indicates a 
trend toward an increasing industry reliance upon sulfur 
supplies. recovered from refinery gases and other sources. 
Total United States sulfur production increased from 5.4 
million long tons in 1948 to 8.2 million long tons alge Cae 


Metals and Other Minerals 


United States consumption of iron and steel, iron ore, 
‘aluminum, copper, lead and the minor metals and minerals 
from 1948 through 1965 is shown in Table 4. Data are ex- 
pressed as demand figures, including consumption of domestic 
production for domestic uses and export, plus the consump- 
tion of imports. Export trends are shown separately for 
iron ore, aluminum, magnesium, molybdenum and diatomite in 
Table 5. 


Approximately 95 percent of the domestic consumption 


‘Table -1.--United States Phosphate Rock Production, Apparent 


Consumption, and P90, Equivalent Consumption for 
Export and Domestic Uses, 1948-1965 
(Million long tons of gross weight and P905 equivalents ) 


eS We TRE ernage in FeO EGuiveTents— 
2 omes (et onsum 10n 


Year 
Produc- Apparent Export Agri- Tndus— 
tion Consumption er eute ePiray bes Total— 
) 

1948 Si TESS Oe sik 0.3 Qient 
1949 9.0 Us 0.4 ral One 2.9 
1950 VOM 2 82.5 0.6 phe gos 0.4 Bi 
Tosi Pay 1 TAS Ole 2.4 Ons 3'5°6 
1952 Se lees} LOR O 0.4 220 0.6 355 
OES 1235 0/65 OF 6: Pye 0.8 4.1 
1954 1320 10.8 0.8 (Bry 0.8 4.0 
L955 L352 ipa eet ORT 2.4 0.8 4.0 
1956 V4.1 ahs s} Og PSS) Ore? 4.2 
19537 14.6 Alabesh3} Hae XS Orne 4.4 
1958 se?N este} a Cron eh Ss 225 Oe) 4.4 
AS) INS el Wes 2 iL sis) 250 Oe) aed 
1960 Vee See Dees! Ath 10 SeAe, 
1961 LS Are Les Zee INAS) Si 
1962 Age Raa 1S) eS Sie) Be 5.4 
1963 Shes TSeH apis cya} dep2 Sys) 
1964 bes ih 1656 ibis! 355 1.4 6.8 
1965 26:0 TOES Deval 3,6 ab aS) Ts,2 


8/ calendar years except for column (4), which is for year 


ending June 30. 


b/ totals may not add due to rounding. 


Sources: Columns (1) and (2) are from (2); other columns are 


from (5). 


V7n 


1948-1965 


Table 3.--Sulfur Production, Exports and Apparent Consumption 
in the United States, 
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Table 5.-- Export Demand for Selected U.S. Metals 
and Minerals, 1948-65 


oni 
Year Iron Ore= | Aluminum | Magnesium 


















Molybdenum | Diatomite 


Mil.lona Thousand Thou. 

wee Sa sae Short pangs z= Mil. ibs. short tons 
1948... 2 49.5 4 fags 
19492. .¢ Das B72 a] 5a ree 
1950... 2.5 21.3 £9 6.2 nwa. 
19512... 4.3 13.54 .8 Ae na. 
E9525) < Souk OS Woe a 2 n.a. 
19535. 4.4 14.7 3.0 120 meee 
1954... eee 49.4 a3 13.5 ee 
195505 4.5 Tee 8.5 14.6 ned: 
1956... $15 66.4 3.9 18.0 n.a- 
ETS) cw Sa 5.0 59.9 1.6 25.5 Pee 
Nose. 356 80.8 Vel DD 60 
1959... 3.0 162.5 aad A Big ie 
1960... 5.3 382.6 5a 30.2 92 
2961555 5.0 236.1 6.7 S57 95 
1962; 4 5.9 258.7 7.0 15.6 109 
1963... 6.8 291.7 16.2 26.5 ae 
1964... 7.0 349.4 16.8 24.9 128 
1965... ad ~ 312.8 17.8 Zany 114 





af Gross weight. 
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Projected Demands, 1980 and 2000 


Phosphate Rock, Potash and Sulfur 


Projections of 1980. and 2000 consumption of phosphate 
rock, potash and sulfur ,for domestic use and export are 
summarized in Table 6.=— These projections are the medium- 
level projections made by Nathan Associates (5). 


For phosphate rock, the medium projection assumes that 
current fertilizer technology will improve only modestly in 
the future. Under this assumption, consumption is expected 
to increase from the 1965 level of 7.2 million long tons to 
13.2 million in 1980 and 26.9 million in 2000. Substantial 
quantities of the projected consumption are allocated for 
export use. For the 1980 projection, 47 percent, and for 
the 2000 projection, 61 percent of total consumption is al- 
located for export. Exports accounted for only 29 percent 
of GCOnsUMption an 1965- 


Potash consumption is expected to more than double by 
2000, rising from 4.2 million short tons of potash in K 50 
equivalents in 1965 to 8.8-million tons by 2000. Exports 
accounted for 16 percent of total United States consumption 
in 1965. Based upon past trends and expected needs for fer- 
tilizers in developing countries, this percentage is pro- 
jected to increase to 20 percent by 1980 and to 26 percent 
by 2000. 


In 1965, 10.6 million long tons of sulfur were consumed 
in the United States, 25 percent of which (2.7 million long 
tons) was exported. Under the medium projections, 1980 con- 
consumption will be 19.1 million tons with 22 percent ex- 
ported. Consumption in 2000 is projected at 38.4 million 
long tons with 17 percent being exported, largely to for- 
eign manufacturers of phosphatic fertilizers. 


Metals and Other Minerals 
Projections of future consumptive requirements for 


Metals and other minerals developed by Nathan Associates 
were made under the assumption that changes in the relative 





La referee of this report has noted that the export 
components of the Nathan projections may be overly optimistic. 
Developing nations are the principal export market. There is 
a recognized need for fertilizers in these nations, but also 
a lack of capital needed to purchase the needed quantities, 
Additional factors which may curtain U.S. exports are new 
discoveries abroad, nationalism and worldwide excess produc-— 
tion capacity. 


7b 


Table 6.--Export and Total Consumption of Phosphate Rock, 
Potash, and Sulfur, 1965, and Medium-Level 
Projections for 1980 and 2000 


eee HP TOGO 





bommnai ey pe Export Total Export Total Export Total 
poe ae re a GE 7.25 et faa. 25-5 
Se er gc aa eeisis Sea. 313,..; 858 
shane Beas tons Hl 10.6 A,2- 19.2 6.4 38.4 


ee ee 


Source: (5). 
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consumption of different metals brought about by price- 
induced substitution will not be significant. The projec-— 
tions were based on consumption trends over the 1948-1965 
period. Nathan's projection of total domestic and export 
consumption in 1980 and 2000 as compared with 1965 consump- 
tion is reproduced in Table 7. Projected export demands 
are shown separately. in Table 8. 


The projections given in Tables 7 and 8 differ con- 
siderably from projections made by Landsberg and others in 
1963 (4). However, because different assumptions underlie 
the Nathan and Landsberg projections, they are not compar- 
able. As a qualification of Nathan's projections, it should 
be noted that they are not accepted or endorsed by the U. S. 
Bureau of Mines. The Bureau has recently developed their 
own projections of demands for minerals which apparently 
differ significantly from those prepared by Nathan. The 
extent of the differences cannot be documented. as the Bureau 
of Mines' projections are presently unpublished. 


Nonfuel Mineral Output from Federal Lands 


The Bureau of Land Management administers the leasing 
and sale of mineral resources on lands owned by the United 
States. Authorizing legislation controlling leases and 
sales include the Mining Law of 1872, as amended, the Min- 
eral Leasing Act of 1920, the Outer Continental Shelf Act 
of 1953, the Mineral Disposal Act of 1947, and the ‘Common 
Varieties" Act of 1955 (PL 167). 


The Mining Act of 1872 and its amendments apply to all 
onshore public domain not specifically 
exempted by law or administrative action. In addition, 
there are 61.7 million acres for which surface rights have 
been transferred to private owners with mineral rights re- 
served to the United States, which are subject to the pro- 
visions of the mining laws (8). 


Under the provisions of the mining laws, private inter- 

ests may enter nonwithdrawn public lands or some patented 

lands for which mineral rights have been reserved for the 
purposes of mineral exploration. Claims may be filed for 

the exclusive right to search for minerals on small tracts 

of land for:as long as diligent exploration is carried out. 

If minerals are found, the claim may be held indefinitely 

as long as a minimum of $100 per year is spent for assessment. ° 


Valid mining claims presented for patent must be pat- 
ented by the Federal government if minerals have been 
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t for Selected Metals and 
.-- Projected U.S. Consumption plus Expor 
Eee: : Minerals, 1965 and Projected 1980 and 2000 








1980 
Soe ay | Medium High 
Deak 535.4 ” 
Iron and steel....... mil. long tons 105.6 246.0 255.8 261.9 417.2 45 





ans See do 72.8 194.1 201.7 206.7 329.3 356.2 422.6 
Domestic co: 5 ; . 


Domestic consumption— 





plus exports...... do, Rylsze2 313.5 Pees 2 333.0.. 511.6 551.4 650.8 
Aluminum ee eeeenee thou. short tons 3,736.2 8,202.7 9,054.7 10,586.4 15,930.2 19, 2F8~.5' 21,2951 
Stirctise tre [pares PO MEE NES AES SMG LRRD aes 
Brass mills and Ms do. 1,660.3 2,233.7 2,356.7 2,383.1 3,245.6 3,658.7 Se ied. 
Re aes do. - 1, 24055 1,337.4 1,365.8 1,375.7 1,596.4 1,701.5 1,773.3 
es Yai cae do, D4 2ea 2,683.3 2,957.42 3,054.4 6,732.9 Dou soe! 12,626.7 
atts e ae do.- 83.2 226.0 246.0 254.1 436.0 522.6 581.8 
Sec wet 2 thou. flasks ¥ 76.5 140.0 152.8 155.9 p 245.1. 288.2 317.6 ; 
ee ey. ceeee ; thou. short tons 2,866.1. 7,970.3 8,307.6 8,529.1 43 222>3 15,183.9 18,150.6 
Nickel...... bees do. 172.1 300.2 327.6 337.1 550.2 651.7 721.0 
eect vaiao acme foun ae ia 48.6 | 
grin Eee ek do. 51.8 114.8 125.3 128.9 210.6 249.5 276.1 4 
ae ee do. 24.1 50.0 50.0 50.0 ; 100.0 100.0 100.0 
eae see thou. 1b. 10.4 22.2 Y 24.4 25.2 42.7 51.1 a 
Vanadium......... eeee thou. short tons 4.7 Bula’ 12 38 Lae 8 22.4 27.0 36.1 
ppatomnte a eeeeeee eee do. 580.3 1,350.4 1,482.5 D528 <9 S 2,532.0 j 3,016.0 3,346.3 
eae os ae Mil. short .tons _ 1,685.7 4,106.4 4,561.6 4,721.3 * 9,338.5 11 221.8 PEA EMI IES 


7 iron content b/ Gross weight. c/ Includes secondary, but excludes exports. a/ “Not less than 35 percent 
& - = Fy = ‘ + 2 
Manganese. e/ ‘Other than used in steel production. 


Source: (5) 











‘Table 8.--Export Demand for Selected U.S. Metals and Minerals, 
1948-65 and Projected 1980 and 2000 
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Commodity 
Iron and steel....... Mil. long tons 
EYOM, OTC. serene aia oheyote do. Goal 10.02/ ; 20.03/ 
Aluminum’/*,..... 42.2 Thous. short tons} 341.0 820 905° 1,059 1,598 1,914 2 LO 
Coppere’ | Bee do. 50. 70/ * * ee * * * 
EAC Wales dats gm evere heats do. 11.5 * Lou * * * * 
DENG s aetereesteretaje'a-s) creieere do. 19.3 * * * * * * 
Magnesium. ........0.. do. 17.8 502/ 100&/ 
MEE GUL ate s)s1eveuiets ees Thous. flasks Te a * i! * * * 
Manganese ore........ Mil. short tons e/ ri td * * * * f 
Wa Chic Uereteira ve ceicraiere ° Thous. short tons 20.99/ ied td * iy a LS 
Molybdenum’... ....., Mil. pounds 24.9 63.7 6924, . “71.6 VLIGS es GIGS 4) isa, s 
Tungsitenen ss. Wid teicra%e As do. * x * x * * * ; 
Welt eh UM caesiat retcyiel over ete Short tons * * * * x * * 
Dia Comet: oie cise ak yids Thous. short tons 114 ele 296.5 305.8 506.4 603.2 669.3 
Sand and gravel...... Mil. short tons * * bl * * * * 


* = Less than 1 percent. 





a/ Gross weight. 


b/ Includes aluminum pigs, bars, scrap, and shapes and forms. 

c/ U.S. expected to be net importer of all forms of copper, with only token exports, 
d/ Net exports of copper scrap. U.S. is net imperter of other forms of copper. 
e/ Exports expected to grow, but at decreasing rate. 

£/- Exports unusually high in 1964 (2,575) and 1966 (7,543). -Returned to normal (357) in 1966. 

g/ Includes scrap, alloys, mill shapes. Exports are almost wholly secondary and reexports, and they vary con- 
Siderably. No projection attempted because it was considered not significant. 

_h/ Export demand may not actually be met if supplies become inadequate. 


except in finished products. 





Source; (5). 


discovered and the holder of the claim has had the claim 
surveyed, spent a minimum of $500 on improvements and com- 
plied with other minimal legal requirements. When patent 
is issued, the owner pays $5.00 per acre for a lode claim 
or $2.50 per acre for a placer claim, and receives title 
to the land. 


Public domain lands withdrawn from mining and the pro- 
visions of the mining laws total 111.6 million acres. Of 
this total, 87.2 million acres have been withdrawn from all 
forms of appropriation and 24.4 million specifically from 
mining. The purpose of withdrawals is shown in Table 9. 
More than two-thirds of the withdrawals aimed specifically 
at mining are accounted for by withdrawals of oil shale and 
other mineral lands (36 percent), and for the protection of 
the outdoor recreation environment in wilderness and primi- 
tive areas on national forests (36 percent). Withdrawals 
by state are shown in Table 10. The Western States and 
Alaska contain 98 percent of all.withdrawn public domain. 


The number of mineral patent applications received by 
the Bureau of Land Management since 1950 is shown graphi- 
cally in Figure 1.. Roughly half of the applications since 
1960 have been recommended for patent upon validation of 
the necessary legal requirements and proof that the claim 
was not located on land withdrawn from the mining laws. 


Records of mineral production of the so-called locat- 
able minerals from lands claimed or patented under the min- 
ing laws are not maintained. A survey of mineral producers 
in the United States conducted for the Public Land Law Re- 
view Commission by the University of Arizona indicates that 
at least half of the mineral lands in production today were 
acquired under the mining laws (8). However, no records are 
available to show what percent of the public lands that have 
been patented under the mining laws actually are or have 
been used for mineral production. If the record of actual’ 
production on public land leased for mineral production is 
at all indicative of the record of production from patented 
lands, the percentage is probably quite small. 


Of the metals and minerals considered in this chapter, 
only five have been produced from Federally owned public 
domain and acquired land--phosphate, potash, sodium and 
sulfur, copper, lead, and sand and gravel.=—’ Copper and 





2/ 


= The procedures by which Federal land is offered by 
competitive and noncompetitive leases under the Mineral 
Leasing Act of 1920 and the Outer Continental Shelf Act of 
1953 have been discussed in the previous chapter. 
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Table 9.--Public Domain Land Withdrawn from All Forms of 
Appropriation and Specifically Withdrawn from 
Appropriation by Mining, by Purpose of With- 
drawal, 1967 
(Million acres) 


Purpose of Withdrawal Sa ECE Sa Re / 


Total General? specitic= 











Administrative sites Ore Gy, 0:.:2 
National forest reservations eras eA Bata 
Classification Canes WAS) O57 
Protective withdrawals be OFZ OF2 C/6 
Prohibit mining entry and leasing— 8.7 AUT og 
Grazing ey aiels (Te 
Water and power projects 235 be an oye ner 
Other water uses IAS OFa. i Lr 
Aid of Wildlife 26s 25.4 0.9 = 
Outdoor recreation ROR lees Siu 
Townsites and other spatial uses 226 BMS) clams 
State selection ] Ons eae Wes 
National parks and monuments L659 52.0 Gf) 
Science, education and research ee dats: Olas 
Military purposes reve Di? sie 7. 
Total Iba We) 87.2 24.4 


a 


8/restrictions against all forms of appropriation, in- 


cluding mining. : 
P/ withdrawals specifically for purpose of preventing 
mining not included in a "general" withdrawal. 
S/tndicates less than 50,000 acres. 


d/ 


—' Includes mainly oil shale lands in Colorado, Utah, 
and Wyoming. 


source: 9149), 


182 


ae | | | & 
j . t / 


Table 10.--Public Domain Land Withdrawn from All Forms of 
Appropriation and Specifically Withdrawn from 
Mining, by State, 1967 
(Million acres). 




















: ‘Z ‘mae Type of Restriction | 
state Total eneralg pecific2® 

“Alaska 40.9 38.9 2.0 
western States (68.6) (47.8) (21.0) 
Arizona 11.0 3 EY) 
California ienl: 50.10 SHAlO) 
Colorado 3.3 iver ales) 
Idaho Zier EAS) On 
Montana 7S) 3.0 EAS 
Nevada 7.6 7.5 Orel 
New Mexico 4.7 is) Lenk: 
Oregon Siete, ‘lives 2.0 
Utah 10.0 4.9 5.2 
Washington 1.6 0.8 0.8 
Wyoming 6.9 SiO Biele 
Eastern States eee a 0.5 é Siren 
Total ; 211.6 8722 24.4 





8/restrictions against all forms of appropriation, in- 


_cCluding mining. 
D/withdrawals specifically for purposes of preventing 
mining not included in a "general" withdrawal. 


Source: (10). 
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Fig. 1.- Mineral Patent Applicetions, Cases for Review 


Source: (8). 
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lead are apparently the only metalliferous minerals that 
have been produced by leaseholders of acquired lands under 
the Acquired Lands Leasing Act. 


Production of phosphate rock, potash (potassium 
salts) and sodium salts on leased public domain lands and 
of sulfur from the outer continental shelf are given in 
Table 11, along with the receipts obtained from rents, 
royalties and bonuses. Production of phosphate rock, cop- 
per and lead, and sand and gravel on leased acquired lands 
is shown in Table 12. 


All of the phosphate rock production from public domain 
lands comes from leaseholders in Idaho and Montana. Approx- 
imately 6 percent of the total United States output of ' 
phosphate came from these lands in 1967, up from about 2 
percent in 1947. Phosphate production from acquired lands 
‘in Florida is a negligible factor in the national supply. 
Potassium produced principally from the public domain in 
New Mexico plus a small amount of production from leased 
lands in California has accounted for between 75 and 95 
percent of national domestic production since 1960.3/ sul- 
‘fur production from outer continental shelf leases began in 
1960, and by 1966 it accounted for 17 percent of total. 
United States output (6). Sodium production from leased 
public domain lands accounted for about 8 percent of na- 
tional production in 1947 but has since declined to less. 
than half of one percent. 


Lead and copper have been produced by leaseholders of 
acquired Federal land in Missouri since 1961 and 1966, re- 
spectively. Production of both of these metals has consis-— 
tently represented less than half of one percent of national 
production. Sand and gravel production from acquired lands 
_ has been erratic, rising from 4,000 tons in 1950 to 450,000 
tons an 1956, dropping to 3,000 tons-in 1964, and. up: to-an 
all-time high of nearly 5 million tons in 1967. 


Under the provisions of Public Law 359, the Mineral 
Disposal Act, as amended by the “Common Varieties" Act of 
1955, the Federal Government conducts competitive and non- 
competitive contract sales of minerals and allows for the 
free use of minerals by Federal agencies and nonprofit or- 
ganizations. In 1968, 820 sales were made producing a 
revenue of $93,600. All of these sales were in the 11 
Western States and were primarily for industrial materials 





3/ the percentage of the potassium produced on Federal 
lands that is marketable is not reported by the Bureau of 


Land Management in (1). 


195 


“ 
« 


e 


Table 1l.--Receipts and Production from Leased Public Domain 
and Submerged Outer Continental Shelf Lands, 
Selected Minerals, 1947-1968 
(Millions of dollars and Millions of short tons) 


—— Leased Public Domain bLandsa’ OCS mem 


Year Phosphate ; Potas 
Rock sootum aeanee (Potassium Salts) Be 


Rec.c/ Prod. Rec&’ Prod. Rec.c/ Prod. d/ Rec.e/ Prod. 














1947 £/ Owl £/ 0.4 0.9 AT. rae 5a 
1948 £/ Oey ay) OS ep 4.6 erate Pes 
1949 ee ONS ae7, 0.5 dee 5.0 aise seat 
1950 0.1 Ons) 2° 3e/ 0.5 ge 4.4 Ee ais 
1951...0.1 Oigls -aeEd O07 2 ei 5.4 see ose 
1952. 0.1 Ons /, 0.6 es 5.4 Nees ae 
1953 0.1 OS. 337 0.6 2 7.9 Sate etats 
1954 0.2 ORAS eesti, O59 2.6 Thas Om ERG 
1955 0.2 O6.2 2055 One! 3x0 128 (ojmat aoe 
1956 0.3 elt On 0.9 3.1 9.4 (al Sires 
1957 0.6 One. eRe 0.9 3.0 8.8 Olah ae 
°1958 0.3 le eee 0.9 ASS we atlOn0 ed, ale 
1959 0.3 ta" Oe Tes 3.6 10.8 Ef aos 
1960 0.3 Meese 10... SieeeaeleO Ae Omens nO) , Oven 
1961 0.3 eee (ORS =4 Maly, © By On £/ 0.4 
IOS. O42 pO Ose Leo Oe] eG f/ 0.3 
1963: 0.6 Ls @ 52 LO 5.1 13.6 £/ 0.6 
1964 1.1 Lo! 0.5 1.6 5.6 14.6 £/ 0.6 
1965 1.2 Lock = On i. 5 6.2 16.3 Oe fillet 
1966 1.1 266 rong. Vee 4f7, eh gael a ae @.2 A 
1967-124 20 142 £/ Te Omega ieee On2 eS 
USGS edie Pe neice? et Ee Pgs ghd’ N.A 1.4 





8/tncludes national forest lands originating from the pub- 
lic domain; excludes military and naval reserves. 


b/ 


— Production from the Gulf Coast OCS; receipts from all 
OCs) Landis’ 


£/tncludes rents and royalties. 
2 total production (vs. marketable or salable production 
as shown in Table 2). 
e/Includes bonuses of $1,233 ‘in 1954 and $33,740 in 1964 
and annual rents and royalties. 
f/Indicates less than half the unit shown. 
Source: Public domain lands data for 1947-1965 from .(3); for 
1966-1968 from (1). OCS, 1954-1966 from,(6);.1968 
from (1). 
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Table 12.--Production of Phosphate Rock, Copper, Lead, 
- and Sand and Gravel on Leased Acquired 
Federal Lands, 1947-19688/ : 
(Thousand short tons) 


—= gr Se | ST SS EG SE 
: Phosphate Copper Se Sand and 








Rock Gravel= 
1947 Siistie ties ee ee 
1948 SO Ooms uals ese 
1949 aiele Oe Scie iiere 
1950 Bia aiete atere 4 
LIS Cy pias Bvate 5 
TSSZ 4 AGE svete 2 
LOSS 3 55.0 nO 24 
1954 5 Bone Dee 8 
955 4 Sic OG 98 
1956 4 Bats Se 299 
1957 4 acre arena 450 
1958 4 aaeus. sae 258: 
1959 4 d/ Nica ahene 265 
1960 BCS) Biers Soe 310 
TI Gi a 7) cies) 4 or 
1962 Seal Wa avana 8 Td 
1963 4 BAG 3 3 
1964 5B Sy; eva 12 3 
1965 2 was ne! 24 
1966 5 1 14 ah eieul 
1967 2 1 25 4,904 
1968 1 1 85 N.A. 


i lead and copper production is from leases in 
Missouri; phosphate productions from leased lands in 
Florida. ‘ ; ; 


b/ 


C/T ees than 500 short tons. 


Includes rock, stone and sand. 


2/Numbers in parentheses indicate data obtained 
from the Bureau of Land Management (1) which disagree 
with production recorded by Clawson 3 )2 


Source: Phosphate rock, sand and gravel data for 1948- 
; 1964 from (3); 1965-1968 data from (1). Data 
for copper and lead from (1). 
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such as sand, gravel, stone, and rock (1). Free-use permits 
were issued to 323 users in 1968 for materials with an ap- 
praised value of $1.7 million. All free-use permits were 
also in the Western States. By way of comparison, 1960 


sales totaled $91,200, and the appraised value. of materials 
consumed under free-use permits was $748,400. ; 


Future Nonfuel Mineral Production from Federal Land 


In the previous chapter, it was noted chia tetas evel 
tually impossible to project the role of the Federal lands 
as a source of futuré fuels. The explanation given was 
that: (1) Federal control of production is indirect and 
limited to the offering of leases, (2) future production 
of leased Federal land will occur only if minerals can be 
located and then only when economic and technological con- 
ditions are such that it is more economical to obtain min- 
erals from Federal lands than from other lands (or imports), 
and (3) it is impossible to project the economic and tech- 
nological conditions that will permit production from Fed- 
eral land because of the largely unknown nature of mineral 
resources on these lands. Y 


These same conclusions must also apply to leasable 
and locatable nonfuel minerals. In the case of the leasables 
the historical record of the importance of Federal lease- 
holder production of potash and sulfur would seem to indi- 
cate that a substantial portion of the future production of 
these minerals will come from Federal lands. However, the 


trends indicated by the rapid growth in the relative impor- 


tance of sulfur production from the Outer Continental Shelf 
beginning in 1960 and rising to 17 percent of national out— 
put in 1966, and the 75- to 95-percent share of national 
potassium production that has come from leased onshore pub- 
lic lands since 1960 cannot be expected to automatically 
continue into the future. Because of the three reasons 
cited above, the percentage of domestic production that will 
be accounted for from public lands by 1980, 2000, or any 
future date is not obvious, or predictable. : 


For the metals and other minerals locatable under the 
provisions of the Mining Law of 1872, there are literally 
no historical data on production from patented Federal lands. 
Nor are there estimates of potential production from lands 
acquirable under the mining laws. 


In the past, exceptionally favorable treatment has been 
given to mining interests compared with other users and 
potential users of Federal lands.. In the future, continued 


& | . 


and increasing pressures fOr the use of Western Federal 

land for recreation purposes, timber and water production, 
and the growing national concern with the quality of en- 
vironment may prove to be incompatible with mineral pro- 
duction on some areas of Federal land. Given these pres- 
sures, public policy may dictate that more Federal land be 
withdrawn from mining entry. If this occurs, the potential 
for mineral production from leased and patented Federal 

land will decrease, simply because there is less area avail- 
able for exploitation by mining and mineral interests. 
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CHAPTER 1X 


ANALYSIS OF POLICY IMPLICATIONS 


OF FUTURE DEMANDS 


Data presented in the previous chapters provide an in- 
ventory of the current production of the various commodities 
produced from public lands and estimates of the likely mag- 
nitude of public land output in the foreseeable future. The 
projections of likely future output presented were NOt p.e— 
dictions of what will be or must be, or statements of what 
should be supplied from public lands. They were derived 
from extrapolations of historical trends of the percentages 
of past production that were accounted for by public lands 
as applied to estimates of future production requirements 
from all landownership sources as modified by judgments of 
the impact of differing future conditions. 


The projections of likely future output from public 
lands for individual commodities were made under the assump- 
tion that there would be no significant changes in economic 
factors or government policy affecting levels of output, 
other than those judged to be occurring from historical 
trends. The projections also implicitly assume that suffi- 
cient funds and personnel would be made available to Fed=- 
eral agencies to carry out the land management and other 
programs necessarily associated with the future levels of 
output. Whenever either of these two assumptions appeared 
to be of particular importance as a qualification of pro- 
jected public land output or to be incompatible with the 
projection, this was so noted. ; 


The item of concern in this chapter is the implication 
of the projected levels of output from Federal. lands for 
public policy. The general magnitude of the entire set of 
projections presented in previous chapters is examined in 
terms of what they may imply in relation to the possible 
effects of alternative government policies affecting level 
of output for individual commodities. This aspect of gov- 
ernment policy is distinct from policy questions regarding 
the production of individual commodities, questions as to 


whether actual production of the projected future demands 
will be in the public interest, and the desirability of ate 
tainment of the projected output level for one commodity 
over another when future conflicts in use appear probable. 
Alternatives to current government policy relating to spe= 
cific commodity areas are discussed in a major section of 
each of the commodity piectes prepared for the Public Land 
Law Review Commission.+/ Answers to policy questions con- 
cerned with what is in the public interest would require 
detailed knowledge of the economic impact of alternative 
levels of output of individual commodities upon different 
segments of the United States economy and a precise iden- 
tification of those interests that are to be served: by pub- 
lic land management. Both of these items are subjects of 
other studies being undertaken by the PLLRC and are beyond 
the scope of this report. 


The Nature of Public Land Output Projections 


The projections of output from public lands presented 
in this report are not projections of economic, supply or of 
economic demand. In an economic sense, the term "supply" 
refers to a schedule of the alternative amounts of a com- 
modity that producers are willing to.sell at alternative 
prices at a given point of time. The term "demand" is 
similarly defined as a schedule of the alternative amounts 
of a commodity that consumers are willing to buy at alter- 
native prices at a given point in time. Historical data 
used to derive the projections of likely public land output 
reveal only the quantity of a good or service that was pro- 
vided from public lands over a given time period, usually 
a year. Such data do not indicate very much about the re- 
spective economic supply and demand schedules that resulted 
in the recorded output figure. They do not indicate what 
quantities would have been provided if the quantities of- 
fered by Federal agencies or demand by consumers were of- 
fered or demanded at higher or lower DeLee srs 


The long-range projections of the future output from 
public lands provided are, therefore, projections of likely 
future output rather than projections of output that will 





1/ tne completed commodity reports dealing with land oc- 
cupancy uses, outdoor recreation, and nonfuel minerals were 
not available when this report. was prepared. It is assumed 
that these reports will follow the format used in other com- 
modity reports and will contain similar sections. 
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result from future economic demand and supply conditions. 
The only economics involved in the projections is the mod- 
ification ot the statistical extrapolations of past con- 
sumption or production trends based upon subjective judg- 
ments about what will happen in the future. 


Probable Conflicts between Uses of Public Lands 


The previously developed projections of commodity re- 
quirements from all lands and the likely future role of: the 
public lands as a supplier of these commodities are summa- 
rized in Table 1. For purposes of comparison, the projec- 
tions are shown as indexes of projected output with current 
production or use equal to an index value of 100. 


For wildlife habitat, energy fuel minerals and nonfuel 
minerals, available data did not permit meaningful proviec= 
tions for the public lands as distinct from all.lands. The 
projection indexes shown for public land production of these 
commodities given in Table 1 are enclosed in parentheses to 
indicate that they are identical to the projections of pro- 
duction from all lands and are not directly comparable with 
other items in the public land columns. The use co total 
requirement projections for public land output is not meant 
to imply that the public lands will continue to supply the 
same percentage share of output as they currently provide. 
Public lands’ are expected to become an increasingly impor- 
tant source of wildlife habitat and minerals, but the mag- 
nitude of the change in relative importance is not identi- 
fiable. ; ; 


The major policy implication of the projections summa- 
rized in Table 1 is that conflicts between alternative uses 
of public lands will intensify. The most likely sources of 
major conflicts center around the production of water, out-— 
door recreation opportunities, timber, and minerals. Pro= 
duction of these commodities from public lands is expected 
to be from 2.0 to 4.6 times as great in 2000 as they are 
now. In some respects, each of these uses is or will be in- 
compatible with other uses and will require policy decisions 
to establish priority of use. Attainment of the projected 
level of output for any one of these commodities could re- 

. quire some withdrawal of public land for exclusive produc— 
tion, as it is probably impossible to meet all of the pro- 
jections under current policy and land use patterns. If 
these withdrawals are large, the production of other com- 
modities at the projected levels will require sufficient 
funds to undertake intensification of management activities 


; & 


Table 1.--Indexes ot Medium Level Projections of Total Future 
Requirements for the Likely Output from the Federal 

Lands tor Selected Goods and Services, 1980 and 2000 

(Current index value is 100)2 








Sages ai aaa Es a Gal a ©) as OED OE cm 
Item Requirements © Federal Land 
af + 
eR hae inbelE camer Ee Cm a 
Agricultural croplana?/ 100 100 100 100 
Livestock forageC/ Mell 183 Tia, 55 
Wildlife shabitatd/ 128 173 (128)2 (173) 
Outdoor recreation= 160 241 242 465 
Timbert/ 145 178 165 204 
Waterg/ h/ 132 162 130 240 
Energy fuel minerals= 52 242 (152) (242) 
Nonfuel mineralsi/ 7 336 C1a7 7.) (336) 


— 
a/The year used to represent "Current" production varies 
by commodity from 1965 to 1968. 


_ b/Cropland requirements in the 11 Western States. 


c/Animal unit months of forage required by domestic live- 
stock in ll Western States, assuming that national forage re- 
quirements will increase at a compound rate of 1.8 percent 
per year from 1966 to 2000, 


dg/Expected increases in hunting license sale Lathe dd 
Western States. The indexes for 1980 and 2000 fishing li- 
cense sales in the West are 167 and 325, respectively. 


e/Participation in major outdoor recreation activities. 
For Federal lands, recreation visits to national parks, 
other Park Service areas, the national forests and wildlife 
refuges, 


i/Timber products production. Indexes of production on 
Federal land assume that these lands will supply 26 percent 
of national output. 


/Indexes for "total requirements" are water consump- 
tion In the eight water resource regions in the West; for 
"Federal land," data for water withdrawals in the same water 
resource regions. 


h/BTU's of power to be produced from Olle das, and Coal. 


i/Tons of phosphate rock, potash and sulphur needed 
for domestic consumption or export. 


j/iIncex numbers in parentheses are identical to those 
given in the "total requirements" column. Federal lands 
are expected to be an increasingly important source of wild- 
life habitat and minerals, but sufficient data are not avail- 
able to provide indicators of how total future demands will 
be allocated between Federal and all other lands. 
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Over and above those required just to meet the projected 
output levels. : 


The projected 465-percent increase in outdoor recrea- 
tion by 2000 refers to recreational visits to national parks, 
other Park Service areas, and the national torests and wild- 
life refuges. Recreational use of other Federal lands.was ~ 
not specifically considered, but should increase propor- 
tionately. This projection is nearly twice the projected 
level of nationwide participation in outdoor recreation ac- 
tivities, but substantially lower than the projected in- 
crease of 880 percent in outdoor recreation on state lands. 
To provide for the projected increase in use in a manner 
that will not reduce the recreational attractiveness of 
these Federal areas because of visitor congestion, a large 
portion of the projected increase in visits must be accom- 
modated on areas not currently used for recreation purposes. 
If the projected 465-percent increase in outdoor recreation 
on public land is to be realized, large investments in new 
facilities will be required and conflicts with other land 
uses will have to be resolved. Resolution of the conflicts 
May mean less water, timber, forage or other resources than 
could be produced under specific management for a particular 
use. But, it may also mean that less recreation will be 
supplied. that requires extensive land areas, particularly 
the dedication of additional land to primitive and wilder- 
ness areas which require the exclusion of other land uses, 


The year 2000 projections for timber indicate that the 
public lands will become increasingly important as a. source 
of timber. Probable demands on public lands will require a 
204-percent increase in public land timber production, as 
compared with a 178-percent increase for all ownership 
sources. The projected increase for public lands is a 
physically attainable level of production if no further 
reservations of commercial timber land for recreation and 
other purposes occur. Adequate funds and personnel will 
also have to be available to permit the intensification of 
timber management that would be required to provide this 
-level of output. Should further withdrawals of commercial 
forest land or other timber-cutting restrictions be made 
to meet requirements for recreation, watershed or other pur- 
poses, the need for intensive management on remaining lands 
will increase further, as will Federal agency budget re- 
quirements. : 


As shown by Table 1, water withdrawals in the West's 
eight water resource regions are expected to increase by 1.3 
times by 1980 and by 2.4 times by 2000. Since Federal lands 
in. the West supply close to 62 percent of the water yielded 
from all lands, the pressure on these lands. for water 


production, will increase proportionately. Although the long- 
term water yield in the West is expected to exceed withdraw~ 
ale by 125 times rn cher year 2000, local shortages will 
continue. ‘The local shortages may require more intensive 
watershed: management on Federal lands. In some areas, land 
uses that damage or destroy watershed values may have to 

be curtailed or prohibited if, again, the projected level 

of output from Federal lands is to be met. 


The role of the Federal lands as a future supply source 
of energy and nonfuel minerals 1S uncertain. Increasing 
national requirements would indicate that in 2000, 2.4 
times as much fuel mineral production and 3.6 times as much 
nonfuel mineral production will occur on public lands than 
occurs now, assuming no change in the relative importance 
of public lands as a supply source. Under the existing 
laws affecting the exploitation of minerals on public land, 
mineral interests are afforded favorable treatment compared 
with other users and potential users of Federal lands. A 
continuation of the policies prescribed by these laws would 
indicate that if the proper economic conditions exist for 


‘mineral production from public lands, needed production 


would be forthcoming. However, the magnitude Of Che PEO 
jections of uses of Federal land for recreational oppor- 
tunities, timber and water production, and the growing 
national concern with the quality of environment may prove 
to be incompatible with mineral production on some areas 
of public land. Given these pressures, public policy may 
dictate that more Federal land be withdrawn from mineral 
exploitation now possible through lease or mining entry. 
If this occurs, the potential for mineral production from 
leased and patented Federal land could decrease, simply 
because there will be less public land available for ex- 
ploitation by mining and mineral interests. 


Major new conflicts are not expected to arise from the 
future use of the public lands for intensive agriculture 
and livestock forage production. Future use of public land 
for agriculture is expected to remain constant, and the 
relative importance of public lands as a source of livestock 
forage will decline. Similarly, future demand for use of 
the Federal lands as wildlife habitat: is not expected to 
have particularly significant nationwide effects on other 
uses of public lands. With adequate funding of wildlife 
programs, wildlife habitat maintenance can be complementary 
with the production of other goods and services. 


In addition to the potential conflicts noted above, the 
future disposal or use of public lands for occupancy uses 


) 
wm 
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could have a siqnificant impact upon the realization of 

Lhe commodity projections. Occupancy uses encompass such 
uses of the spatial values of public lands as rights-of- 
way, governmental, residential, commercial and similar uses. 
Although these uses were not specifically covered in this 
study, they are expected to increase,, and are likely to 
have higher social, economic or political value than many 
other future uses of public lands. Future occupancy uses 
of Federal lands will,. therefore,: place additional con- 
straints upon attainment of the projected levels of out= 
put from Federal lands for the seven commodity areas 
considered, ; i 
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